Searching PAJ 



lOIXI 1 12 



PATENT ABSTRACTS OF JAPAN 

(1 DPublication number : 2001-106685 
(43)Date of publication of application : 1 7.04.2001 



(SDlntCl 



C07D401/12 
A61K 31/4439 
A61K 31/444 
A61K 31/4709 
A61K 31/5377 
A61P 1/00 
A61P 5/02 
A61P 5/24 
A61P 11/00 
A61P 15/00 
A61P 15/18 
A61P 17/00 
A61P 25/22 
A61P 35/00 
A61P 37/00 
C07D401/14 
C07D413/14 
C07D471/08 
0070487/08 



(21)Application number : 2000-257791 (71}Applicant 
(22}Date of filing : 10.1 2.1 996 (72)Inventor : 



MERCK & CO INC 
GOULET MARK 
ASHTON WALLACE T 
CHUUN 

nSHER MICHAEL H 
GIROTRA NARINDAR N 
UN PETER 

WYVRATT MATTHEW J 



{SOPriority 

Priority number : 1995 008633 
1996 9603242 



Priority date : 14.12.1995 
16.02.1996 



Priority country : US 



GB 



(54) ANTAGONIST OF GONADOTROPIN RELEASING HORMONE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a medicinal 
composition containing a compound of formula (I) or 

pharmaceutically acceptable salt thereof which is useful 

as an antagonist of GnRH and may be useful for ^ Rt 

treatment of a variety of sex-hormone related and other ^ \tt^J^ 
conditions in men and women. R?'^ ^ * * R|o» 



SOLUTION: This compound is represented by formula (I) 
[wherein A is a 1-6C alkyi or the like; RO is hydrogen, a 
1-6C alkyI or the like; R1 is a nitrogen-containing 
heterocycle or the like including formula (II), formula (III), 
formula (IV) or formula (V); R2 is hydrogen, a 1-6C alkyI ^ ^ j^.^ V'X ij "^vA 
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or the like; R3. R4 and R5 are each hydrogen, a 1-6C alkyi or the like; R6 is hydrogen, a 1-6C 
alkyi or the like; R7 is hydrogen, a 1-6C alkyI or the like; R8 is C(0)0R2a C(O)NR20R21 or the 
like; when (m) is not 0. R9 and R9a are each hydrogen, a 1-6C alkyi; RIO and RlOa are each 
hydrogen, a 1-6C alkyi or the like]. 
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X'if>*) : R2 (i, Ci -Ce 7/1^^;^ fi^C, 
-Cg 7;i-=^;i/. 75;k^;w. Bie75/i'^;i/, 7'J- 

am7'J-/^. 7/l'Jf/U-ORi , , c, -c 
6 (NR, 1 R, 2 ) - C, -Cg (CONRi , R 
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/I'^/P. Wmc^ -Ce 7/U=^f;U, C2 -Ce 7/Pir- 
/^. S^C2 -Cg 7;l'ir-/p, CN, :^bD, c, - 
C3'<./l/7;P^D7;l'^;P. Ci -C3 '^;|^7;P3ro7 
;br}dfi^. 7'J-;U, mft7'J-;i-, 75;i-^;i/. 
77;l'^;i.. R, , o (CH2 ) p R, , c (O) 
O (CHj ) p R, 1 OC (O) (CH2)p-. 
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1 7 fi, ykM. c, -Cfi 7/P=^yu, c, -C3 ^^p^ 
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?*»4>'5rl.gt^BJXJiN, oat^s*>^,3HJi5n5 I'- 
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Cj -Ce 7/t'^;l/. a^C, -Cfi r)V^)V, 7 

a^7'j-/i'. c, -Q-i'<^V7iv^urtvi^ 
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Ri. 



0^ -feXi- W' 



n'^r^ 



Rl3 



R.4 

R. 
Ri»' 



/P. T/l-^/l'-ORi 1 , C, -C 

6 (NR, 1 R, 2 ) > Ci -Cfi (CONR, , R 
, 2 ) XiiC (NR, , Ri 2 ) NHt'i)'? ; R2 

L ; R3 . R4 Sf^Rs ti^^itc. Ci -Cs r 
giSCi -Cfi r/l/^/L-. C2 -Ce T/U^r- 
-it^, atftCz -Cg r;t^ir-;i.. CN, :ifn. c, - 

C3 '</i/7;U5ror;P^;p. c, -C3 ^/P^/i^jfor 

r7/u=Jf;p. R, 1 o (CH2 ) p R, 1 c (O) 

O (CH2 ) p R, 1 OC (O) (CH2)p-, 
-(CH2)pS(0)„R,7,-(CH2)pC 
(O) NR, , R, iTAif^u-trV {ZZX\ R 



, 7{i. C, -Cfi T)V^)l. Ci -C3'<./1^7 

31Hco^rD)K^2r^tf«*SS-?e(£L ; Rg * 
3R, C, -Cg r/l-^^W. gmc, -Cs7)V^)V. T 
m.W^)->V. Ci -C3 '^./U^/l'^l-nTyl/^ 
/I'. CN, NO2. ''Na^^-'y, R, , O (CH2 ) 
p NR2 1 C (O) R2 0 . NR2 1 C (O) NR 
2 0 R2 1 X{iSO„ Rj 0 T*)'? : R7<i. C 

1 -Cg r;U:3E-;i/X(SS^c, -Cg T/u^;UT-J)0, 

•f : Rq (i. C (O) OR2 0 ^ C (O) NR2 0 R 

2 1 . NR2 0 R2 I • C (O) R2 0 . NR2 I c 
(O) R2 0 . NR2 1 C (O) NR2 0 R2 1 . NR 
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20S(O)2R21«NR21 S(O)2NR2 0R 

2 1 , OC (O) R2 0 ^ OC (O) NR2 0 Ft2 1 . 
OR2 0 . S0„ R2 0 > S (O) „ NR2 0 R2 1 > 
Ji^{cJ:oTR3 . R4 StXRs T-B}e$n'f#?., N. 

-Ce T/^^y^T-J>0 : R7 tR 

8 Ji-lttc'SroT, J*-^tJ:oTR3 . R4&i^R5"^' 
a^S^^II.. N. O^L<{iS*^^>jSlR$iiSHilil 
icO'srnlSi^^^tfSS^JrmU : m*iOT'=5:V^« 
R9 at/Rg . 7K«, Cj -CeT/l-^ 

sac, -Cfi 7/1^^/1^. T'J-;u. S^T';- 

mjiSQ-C^rV^i^-^. R9 tRg a <±-iffit=^:''t". 3- 

[00 15] 

: m*>'0t'^(:v%*|^. R9 t AJ±-i^t^o 

Ksmmmm^i hh\^^i. Ri o&v^Ri o » <m 

itC, Ci -Ce. T^k^^l', sac, -Cg r)V 

[00 16] 

[<kio] 

? 

im&L : mmX'^j:\.'^^. R9 iRi 0 

oT. 3-7lco^^)Ii^*^'i>^.S.^SX«iHiliLh 

t'^ti^J^, R9 fcRj 3-71H<0^ 
SlSi^aiX 1 lia±O^TDlIi^S:-|rtf^*S^ JBfK 
L.;^>?.v^{i. R, 0 tR? 'O^-^t^^-'T, 3-7® 

fiSL; R, 0 i:AJi-^C!S:-5T. 3-7fli<0^II?^ 

V^Ji. R, 1 &IXR, 2 <±?4S:tc, c, -Ce r 
BSiCi -Cfi T;i'^;i-. ru-^w. seru 

r7/U=^/l^, B^T7;k=^r/l/, 3--7iic7))li^*^ 
h^j:im^mXii 3-7 HOM^ Sr^tf Sm^SSTJ) 
0 ; Ri 1 tR, 2 <i-«g»^=5roT, 3~7ffl<7)Mi^S: 
^tfffSS«l$*i.:tJi2rmW# : Ri 3 O 
H, NR7 Rg . NR, I SO2 (C, -Cf, nVir 
)V) , NR, , SO2 (»jiC, -Ce T/I^df-;!,) , N 
R, , SO2 (rU-^l-) , NR, I SO2 (SftT'; 
-/W) , NR, 1 SO2 (C, -C3 '^/W7/U:tnr;l^ 
^/l/) ; SO2 NR, , (C, -C6 T/I^^^-Zl') . SO 



2 NR, , (i^c, -Ce r;i'^;i/) , SO2 nr 
, , (r«J-;P) . SO2 NR, 1 (B«ITU-yW) . 
SO2NR, , (C, -C3 '^>L'7/U3i-DT;l'^/P) : 
SO2 NR, 1 (C (O) C, -Cg T;U^/U) : SO 
2 NR, , (C (O) -S^C, -Cfi T/P^f/U) ; S 
O2 NR, , (C (O) T'J-/!') : SO2 NR 
, , (C (O) -W.Wr')-iV) : S (O) „ (C, - 
CgT^U^/U) :S(0)„ (SMC, -Ce T/l-^ 

/u) . s (o) „ (r'j-;P) . s (O) „ (smr-j 

-/l^) , C, -Q.^^iVV)\'i(uriV^i\/. C, -C3 

'<.;U7;U3rDT;U3^>'. c, -Cg r;i-3^>-. Sift 
c, -Ce r;U3^>-. cooH. Moyy, NO2X 
«iCNTS>») : R, 4 aiJfR, 5 «5*it, C, 
-Ce T/P^/l-. B^C, -CeT^U^/l', Cz-Cg 

TiVr-^v. ^C2 -Cfi ryu^r-;u, cn, 

D. C, -C^'XA'7)Visur)V^)V, C, -Cg'^U 

BMr7;u^;w, R, , o (CH2 ) p -. R 
1 , C (O) O (CH2 ) p R, , oc (O) (C 
H2 ) p - (CH2 ) p S (O) „ Ri 7 . - (C 
H2 ) p C (O) NR, J R, 2 X\t>^uyv (C^ 
•C\ R, n\iM%. C, -CfiT/P^/P, C, -C3'<. 

;i/7;i':to r;i'=Jf r 11 L < JiS^r u -)vx 
ftS) T'«>0 : R, 6 «±« C, -Cfi T/Udf/k 
wee, -Ce T/l-dr/WXJiN (R, , R, 2 ) t'J) 

0 ; R, 8 'is C, -Cfi T)V^)V. SJeCi - 
Cg r^P^/K C (O) OR, , . C (O) NR, 1 R 

1 2 > C (O) R, , XdS (O) „ R, 1 XM : R 
, 9{i. R, 3X{iR, 4 ^^^"^iiOT'SbO : R2 0 

SVR2 1 \mMz. im, c, -Ce nvi^iv. msk 
c, -Cg nv^iv. T'J-;K BMry-;K r^^u 

3-7fflwSi^S:^tiajl^«Ss i©^tcJ:-p-CR3 . 
R4St^R5TBSi§it»l.. N, 0^t<iiS*»^,3l 
S^^ixl. 1 -4 ffl<7)A.r on? S-^tfigS^^ L < (IZ 
X{i»*^lcJ:oTR3 . R4&t^R5 t-B 
N. 0«L<JiSA»/^jMlR$nSl~4ffil 

$ft!tC, -Cfi T/l-^^l/r*) 0 : R2 0 tRj 1 {1- 
iitCi-jT. J©^(CioTaJft$*ll.3-7ffl<o;K^A^ 
/i>5r«.5!!$-igIi!tU»; X{J, N. O. S (O) „ , C 
(O), (CRi,R,2)p. R8^<^**Sa, C2 
-Ce T/l-^r:.;U. B^Cj -Cg 7)V'r-)\'. Cj - 
Cg T/P^-yuXJiamcj -Cg Tyu^-;UTS)'9 : 
XA<0. S (O) „ , C (O) ^L.<{iCR, , Ri 2 
<ot#{i, Rq <7);^*>'»^U#; ZJi, o, SX(iNR 
, 1 T'A') ; intiO~3TJ>0 : n{i:0~2T'J>0 : p 

r)V'r~)vmr)\^^~)V(nmmk\t, c, -Cg r;i^ 

=»f/l's C3 -C7 '^9u7fV^iV. 7'J-/\^. EMTV 
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(O) OR, , , T'J-/PC, -C3 r/Un^v. 
rU-zi'C, -C3 T;^^4fv*>^>M^$^^. ±fer'J 
-/U«?)l^ati:R3 . R4 Rt/Rs {CMLT^^ilT 

[0017] #tlBr0<O^ri^R80 , *BB«ISai^lf^«0 

too 1 8] >^(r>^mm mt>,i. tu-zk ^s^ 

[ 0 0 1 9 ] ffllS ^Tivi^iVi ii. 

tt\ (Me ) . x-?-/k (E t ) . rotr/t-, T'-f- 
'^yf-zi'. 'v^v/w. '^r-f/u. ^^'f-/!^. /t-- 

mt\i. ^ yrpt/l^ ( i - P r ) , >f VT-f-zP 

( i - Bu) , s-f^)V ( s-Bu) , t-rf-yl/- 

(t-Bu) , ^y-^yr^y, >f y^-^-ty^t'Sra-^ 
[00203 ffliS rrij-zLj 7i:=./^alA'■^7 

[002 l3ffliS'"yNn^-'yjX{i rAnjW, 7«y 

[ 0 0 2 2 ] fflli r }S?RfS J ( heterocycleXJiheteroc 
yclic ring) (S, N, OSZ/S*>^>jMI)?§iX^ 1-31 
(O'x.r alK^S: -^tJ 3 - 7 Jic7)ffiiFA» f> =5: 6 co^f ^ 

tFo77y. f-i-^tHDt^y. hroiiv-'y, t'^. 

y, Th5tHD^^7xy. -fh^t HD^;tb'7 

y, ^;p*'jy, tyyf -f y. )<,va3P9J^. to 
'J -/y y^rt'^ra-^-ri. to t -r^. . 

[0 0 2 33 *BB*HStCfflV^(oiXT»r^Sffl^ WIJlJ 
[ 0 0 2 4 3 diJ^C , ±l£0^^^5eao^< *<2atLh 

[00253 ^9Lm<^\t^m:^'&mm.. ep^. 



;^f-V:f7-S-&i»45Xi/<@^«?)x-fy-?-:tv-X(ij/r 
X-rU:i-V-*<-a^$il&. C:ft<i(ia<r<0X-^yf-:t-7 
-(i-ilJC-f-£7)Sl3tSt:ii5tTie# ( + ) t (-) . 
(L) fc (D) . (1 ) fc { d ) X{i'eix^^O|fi;^^i? 

ttciiglciEtT, •?-fL^ntSl/^tt5-.Si»-r& (S) k 
(R) (liOa-f^ktT'^l.. 
[0026] ffl^c05fc^^ttft{i. 1iffl<7)iJ-Sij£2rffl 

v\ mm. mmiizm.^j:mmfsn:9mL. =J7x 

[0027] S/i>t, 0r4o<b^5<iXJi:fl:^=fe{i. fco 

[0028] ^^Bflio^b-^fijti, -eiieft^iareS)* 

[0029] *ieB3c^^t-^^i,(i^ WMm^ Lnh^(r> 
mmx-ik^u^i, mm ^EM±mu%ii&i a. ± 

Lxii. mwi. mi. m^. oym. ^ik. w^. 

7;i'?fDi^i?. roh-jfygg, •^V'fyK, a/\-^m, 

ixm^^^ztix'^^. :^m(r>it-^n(ommm^ 

y^-T, xf-pyvTSy. N-p<^/^-//^^'5 
y. u^y, r;i'^'-y. ;t;u-^y, a'jy, n. 
N' -v'^.y^Vl/X-fl^yxray, ^faarai;^ 
y, >''x^'y-;pr5y, ro^^fy, N-'<.yi'';i/7 
x^^f-ii^TSy, xx^zi/TSy. h-'^^x'y. h'Jx 
(hHn^j^p<f-/U) r5/^^'y&yxf7^^/UT 

^^xmmu%^, 

[0030] K (-COOH) XtiT^Pn-zl^a 

iimEthi^^. mi\£. ^^/i-, xf-/k. T"^/!., r 

l/S»ff-C';i.^<0XXx;l'S<7)ct o^j:mm±¥f^UU 

xxT)i^im\'^xmm\xiirt3 k 5 •/ ymmm^z^ 
[0031] ^^m.-^ut. <os;(waj&*«5(i 1 1= 



mmv^m/'t<7)m^mi^x*m^z'^'k^ti^. $ 
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[0032] *^BB<^fl:^?UJi. WTc^RJC0^tw<*-5 

(00333 
[-ftl 1] 



Scheme A 



9 




ri|o 



THF 



THF/CHCI3 



B(0H)2 



6 




Rfl 



Na3C03.UCI 
Pd(PPh3)4 



THF£tOH 



OJ:o^^vi§ttflia^*SE+. 2 0~6 5-C, mL<^i 
6 S-CiOjaJST-l 2-4 8B#S, M;r^'Sy( l)$r 

/MSHhUr^'SymSI* (2) SrffS, 

;M * Hhi;7*^S> (2) $r, rh7hKn777y, 

?S1±W8i^j«+, 0-2 5'CT3 04h-4lSrlSl, t'Ji/' 
Zi^l. h K o7d S F^/kT'n 5 F , fn 'J H y b H Q 
M; r D 5 F^ri: <0 J: 0 tcmmX'^ LX $ <blcl^|f|i 




•fht. 2--ru=tV'}r9tiy (3) *n#^>ns. s 

ros H ( 3 ) Sr. n=7'y*7L^ ( 0 ) *ttm^ 
h 'J -> A'Sr fc'o J: 0 ^H^a^I^b 'J ^-^ ACT) J: a =5rS 

1 0 0*C. iif4L.<«8 0'C<7)SlST'l~6^. (H 
S. Gronowitz:A. B. Hornf 
eldt;Y. H. Yang, Chem. Scr. 19 
86. 26. 3 1 1-3 14(C£K<^J:31C»!JSU^) 

r')~)Vif-uym (arylboronic acid) tRE-^-tT. 

2-r'}-iwiy9 (4) tr\%h. 
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C. (4) S:. :t^y-)UXii:^-?y~>V<OXo^^T-ii > (5) im. 

0-2 5'CiOigSr4~2 4I^ISI, *tthK (00341 
5 vy-CJaa LT 7 ^/l"f 5 HSS-I^ L . b 'J r ^' 5 [id 1 2 3 

Scheme B 




0 6 



EDC. HOBt 
NMM, CHsCI? 



V 



O B 

CHjC^ 

D'JH (EDC) , 1, 3-xv^'D'v.dfx;|/;&/l.;K>'' 

^ 5 N' (DCC) =5rt'coJ:-5<t;*-/r'Jyj'^S:ffl 
»r\ 1 -t h'Q^x'<.yVh 'jrV-/KHOBt ) & 
lifN-j^^/Pt/l/^yy (NMM) . bUxf-yPTSy 

sat=jfiv^fflST'3~2 4iKfra, 2-Ty-;wh'jr^' 

sy^^^r (6) to^;i--tryitt^^$-ti-T, ^fbr 
immi¥(7) im. *>«.i><4. 2-r'j-;i'h'j 
r^'sy (5) iSi^'huy, ^nuiiiivM.^ 

5 1 H n 7 5 y . i/x-f y^x-r;^^ t ^^i 0 ^^^Stt 

rsy, i^Uvy^:t'oj;9^^38irsyJiaostt 

Tt:. 0~2 5-C<7)fflKT'3 0^}-~4il#|iI, aex^T 

;bx<4 ^ 7- ( 8 ) oi»s-(ki*iTi!aa L t , 

(003 53 
[^bl 3 3 




Scheme C 



BH3.THF 
or 

UAIH4.THF 




9 



^ f 3 



+>xyl/S:, ■rh7bKn77y, i^'xf-;l^x-f /W, 
1. 4-i;;f=5f'9-y^:i^OJ:o^:^iSeW»J§«+. 2 

5--10 0°C, ff^L<(i6 5r-Cl-8B§S. +^7 
y. *mT;U 'J ^'>ixX{±^fiffii07jc«!t!yjiT' 

ffiSL-csTcL. wnersy^t^ii^ ( 9 ) 

[00363 

«ki4 3 
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Scheme D 




(5) 5r. h'j7;U3}-DBK(TFA) . iffi?^: 
ii4'. 0->-2 5X:<oajKTl-l 2l^S, (10)^"f 

m2jsxJiii3i»r$ymiif<s (11) ii^^htih, 

[00371 

t^ki5] 

E 




> * y — /u/ 1 - ?9 / — 



XJiTiJ-zPt F^i^'Vfc HOi?'; H ( 1 2 ) ;< 

}as'r'8~2 4s#ra. (i 3) ^'•^riOTi'-zuj^^'n 

(5) *l>v^{i. r 'J -;l^b H 7 xVXJir 'J 

-/PhH^i^'i'fc Ko^'Q'J H (12) ^^J- 




a (js^b«). B^\m. o-}(9yx)VivA^- 
(14) 9 ^rcnr^i-iw^ivrvvx^w^. <J:i<^ 

t', 4~2 4^^, 6 5-1 OQ-CiOfflStCSDSi-ri. 

2-ry-;i'hyr^5>' ( 5) *>'^t5. 

[0038] 

[^kie] 
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Scheme F 




Pd(PPhs)4 

t» R<^R, '"^'-^ 





SJ45ia5tFtcS?$ixTV^5J:3tc, (15) ^^r<^3 
J§iSE4'. 5 0~8 8X:c0jaST'3 0:}i— 5I^b1, T'J- 

-/PT-fe^uy (16) i'^h. mr-ti-uy ( i 6 ) 



8 2'C<0fflJKT3 0^j-~6l^rlBI, tSfk>'N'5>-''>i>. ( I 

I ) ximm^'^y'J'yj^ (in (7)J;3^^>'^•7>'''>i. 
(II) fmx'fmLx^(,izi^mttt. 2-to- 
)v^yv^-)v (17) t^mhtih. 

[0039] 
[€17] 



Scheme Q 




Q ^2 

N-(A)-R, 




BHj. THF 



- or- 
LiAIH4.THF 



-/K 1 7) 5:, Hfiff^lS-fbJT^-^-'J/l'XilJSjt^^^ 
y, ^'no;t:;l^A, >''^'nox:5'y, f-b5tHa77 

f 3-2 4Wr^, Sft:t^-9-'J/PTJPILT. Jg-ffcTv 



;WJPl% (18) ISffi4B£1*I ( 1 8 ) 5:. i^x 

T$ i^M y rntf/i/xf-;pr s yXJit 'J 'Jy<r)i 

d 5rr 5 y ^StfO#ftT(c .0-25 'CtfOig^T 3 0 ^i- 
-4^0, ( 1 9) ^--^T-WTSytRje^-tSi:, r 
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5 mmi^ (20) m^ixh. i^rs h ( 2 o ) ir. 

Scheme H 



mtht, it-^ (21) mt>ixh. 

[0040] 




H2 

Pd(0H)2/C 




R9 T 

N-(A)-«, 



N-(A)-R, 




S)£lli*:HCin$ixTV>SJ:-5l3, (22a)^'-fr<0 
H-Kyi;ivim\if'X\i (22b) 9^y'(7)N -^yj 

2mriym%^ixltX\ (1 a tm) Rl/Jiy 

fum-m LXMitth t . m 2«T 5 ymm ( 7 > 

[004 1] 
litl 9] 



Scheme I 




N-(A)-R, 



H2. Raney9Nl 




RfGHj^I (C*$fl-Ci.^^J;^t3, ( 24 ) i?^?'*?);! 

=5:^Vi§1t»»J§«4', S?ST'2-1 2m^. m ( 1 
atm) at/Rane y 011^^) - y ir;K7)J; p<ir 

(25) Srt#-&. 
[0042] 
[^b2 0] 
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Scheme J 




11 



CI RiiCOOH. 
_ . :or E0C,HOBt. 



CHzClz 




(it b-Qdf x>f y v-)v (25) \,i^m£^^r^zri^ 

x/H?l2S(*: (26) Srt#&, (2 5)2r,« 

fflco^ < <rm.7m\<n 1 aSrffl V ^-C ^/l^'i^ xKi: y r 'J 



N-{A)-R, 



aiatciSv%iajg-c-3~2 4B#s. i-tKD^v^yy 

(NMM) , h'Jxf-yi^rSy:5:t''7)J;o'5rlS3lSr5 
y ISS ^ JD ;i I. A^Xfi Sa ;t -rtc , ji<!)=&;^ /l^ --n' yBt&ff 
1 - ( 3 - 'Jpi'hivr 5 y ^'Dtyt-) - 3 -xf-yw^^yu 
:Ki/^ 5 Ht Ho^'n'J H (EDO . 1, 3-'J'y9 
DA.Jf^/PTi/yUHfv'M S K (DCC) 'Srt't-jaaL-C, 
*^^Er 5 HX{±xXt/H^^(4: ( 2 e ) 

[004 3] 

1^1:2 1 ] 



Scheme K 




n 1 27a 



^12 



27b 



cH2a2 CHza2 




RJEHsCKtC^S^TV^S J: ^ tc. (25) Wi^SXd 
-^«5<OJ:d=S:^«tt*«SJ§«E4'. 0-6 5iCWia«Tl 



-72 B#^, {27 a} 9 ■< r(r>mi\Li] -f Vl-Xii 

(27b) ^--^ro^yi^T-f-M^atxe 



h ijxf-zwrsy, VTobT/l'Xf-yl^TSy, N- 

fc, (28) A^tliiill.. fb-^ (2 5) 

l^y, 9ux:3if-)VA^j:)i<ni.ot£^^immW^. -20 

-0'C<7)fflJKT'2 0^J—2B*S, trUy'y, hUX^/U 
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X*rV. V^iit^XfV. 1.1' -iDVff^-l^^'J-^ \y 



X. JSfUXJiTl^yt/A'^-hSffil* (28) Sr'fll). 
[0044] 
l-(l:2 2] 



Scheme L 



RrHN. 




CH2CI2 



CHjClj 

KJi50^LCjF^ixTv^&J:o{;:, T5>- (2 5) 

0 ^^vSttigijEt , - 2 0 ~ 2 5 •Ci7)iaST' 2 0 :J)-~ 2 
(29) r<7)®«^tS^bX;P;f^::^/l'X{± ( 3 
0) i'^r<7)^^t:^il7ri>\^. aiA'fUi^^. h'jx 




N-(A)-Hi 




Re 

32 

"S "4 

nm-thN-xjiit^yti H ( 3 1) ^#i*tx«N-x 

r S /PT 5 H ( 3 2 ) m^ft*<f|i?>ixl> . 
[004 5] 

[-(1:2 3] 



Scheme M 




34 



MeOH 




R,?2 OH 
Rioi 



(33) Sr, :t.SJ-}V, AV~7u 

OJ: 35r^?§tt*as«*. 6 5-11 OX:(r>mxs 



~20I^S. (34) sOi^^x.-K^i-K-CXaaLTig 

firf 1. 1 . *fi£;r 5 y r;i/3-;Hss«5 (35) *>'{#4. 

[0046] 
[<k2 41 
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Scheme N 



Rq I • 

N-(A)-R, 




R,2R„NH. 
PyBOP 



1" p(Ri8RiiCk 

Rl2 „ 



ATS HX{i^O)g^ftc7)i: 3:5:^vgttW«?§^«+. ^ 

(R, 2 Ri 1 NH) -hFo^i^'syVh'jr 
V-;i. (HOBt ) , &y^N-^^/^^/^*'J>' (NM 

M) , l-Uxf-;l.r5y^t'Oj;^^|^3®r5y$:SD 

j^- b •j;^ ( tfn u i;y ) *x*-'^A'sdff 7;pjf a 

;nX7x-h (PyBOP) , <yVb 'JTr/^- 1 - 

^•9-7;P:tn*;?.7i-h (BOP) . 1- (S-i'"^ 
^/UT 5 /rn t/l-) - 3 -xf-zki^f/i'/Ki/M 5 K fc H 

n7n'JK(EDC), 1. 3-i^'x;'O^Jf^-;U*/l' 
!f^'J^ S H ( D C C ) ^:fc'<?) J; ^ ^a^=S:* yr 'J 

SiJTjdiJii- 1, i: , iiimr 5 k^^(* (37) 
I.. 

[0047] *^B^£7)^t-^tm, iniat/Att<7)a^c7) 

TCO i n V i t r oT y-fe-f tJStt&^Sttt- i "9^$ 
ni. J: -5 ^W^'^r^ H7t:;l.t y G n R HcofSfiOPJ t L 

[004 8] 9 -y hTSft:G n RH V-by^^-iS^r -y 
-b-f : 5vhc7)TSf*ffl^^f.fflgL7tffljeOT2-. 
vHHitT/UT'Sy ( 0. 1%), [I-125]D-t 
-Bu-Se r6-Pro9-X-?-/l^r5H-GnR 

«»?a(50mM, pH7. 5) 'PX'^ y^J.<-hl 

ti. UTvt^m^^i4'cx'9o-^i 2o^j-ra'f y# 




r;^ h-(b-^<oiKET{::G n R H u-tr ^'-Clfi-^ 

■ri>7x7f'J;*'yH<;0l C5 0 SrfFiiL^. 

[ 0 0 4 9 ] LHSffiSfiZJl±± 
G n RHU-br^'-^-^r-y-fe^f *»A)<OvStt'ft^*!J&. 

in V i t r oLHS5:tijr"/-t^T-?^>(wSttLT. 
( G n R H (C J; 0 ^^^ixl. L HCOiSiaSSriElli-f ^ ) IS 

[00 5 01 1. mmmm 
y^X'h-yfz. 

[005 1 ] 2. Ty-fe^ 

Charles River Laboratories 
(Wi Imington. MA ) *>A>W i s t a rtl5 
•yh (1 50-2 00 g) 5rf#/c. 7yh$r, MS ( 2 
5*C) t'l 2B^raeoffSBrFt 1 2B^rai^Bi^iO-^^ ^7/1- 

T(c*t»u?t. 7>y y(r>mmj^M^'^Mzmw.L%hX 

5 0m IgOTKUroh-VyJi'C^f-a-T'cfiOAy 
X«^ffi®iS?g ( H B S S ) (fiwAiiTt: . WSLf-^ 
-rS:2 5Oxgt5^0a'i:«L, H B S S S:«i?IP^ 

(3Uc. JX^-^T-. SWOfcUvi^i^Sr. 5 0m I ^cOfiE 
. i^}#-CS'i:«^j^-7tcAti. fi«iBlin-$-0. 2%n7y 
-f-H:W0. 2%tr;WOxr— b'Sr-g-tfHBSSO 

3-5<7)jigj-r2. 1 om 1 r'j3-McssL!^-» 
3 7-C-C'3 Q^^n<m^L^j:i^mm'rt^^'^fz. 

^y^xK-i^3ym. «^t'< y hT-2 0~3 0ig 
©91 L . *m'-fbiOT«f*:»rn-5: 3-5 :«-Hifc^$-^-t , 

mmmmt:mm^t. }x^^x\ i. 2ooxgT5^> 
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<om&^zm^L. immm<nd*>i. omi$:24'>x 

;UM/"f (Costar, Cambridge, MA) 

9 5%^#fflmTlC3 7-CT'3~4aSt«tL;/'v:. tg 
«J$t6{4. 0. 3 7% NaHCOa, 1 0%'>"?llll 

jt. 2. 5%'>->jfeieiiiiffl. i%^MJ^ir=yi?, i% 

*>^>flijaL^>:. ^«SB. »i^i7)m[ai|i|liic3|l], $ 
A,t::j|lil3*&iSBU{C2lHl, 0. 37%NaHC03, 1 
0%'>-7jfll?t, 2. 5%'>i^fl6i?lla«, l%^N'^>^r5 

yis(ioox). ( 1 oox) . i% 

^-j/tjy/;^Mxrh'7'f i^y (1ml ^fz*) 1 0, 

00 0#{icO'<.-i^'J>'h 1 0. 000//g<?5^M^r 
h-e-f i/y) S.t>'2 5mM HEPES (pH7. 4) 
$r#tfDIVIEMT'«5rft?f tJ"-. IlMmS.'OJifl^co-ir 
tl^tiiZ. 2nM GnRHWff4TtCTXhfl:-^!|l!lSr 

3 7'CT'3^rBl'(:^=^A'<-->'3>'S:ff'"'>:. ^>'^a 
K--^3ytk. ^mi:^L. 2, OOOxgTl?^)' 

t. A. F. Pari owtf± (Harbor-UCL 
A Medical Center, Torrance, 

CA) t^hm^^tifcm^^^K zMtam i Ami>z 

10 0 5 2] j!il<r>it^ii. GnRH*m-t«.^< 

ymmm*^^tiii, ^^mcoit-^coi^wtrnx' 
homm(o\tt^ju=tym^^'yi>zu, ^-^mm. 

(Oi:o^j:Ty^t7-y>y I i]ykri'-mmixii]^ 

-yf&mitt&^^h-tx . ^'a^mim<r)itmizm\'^ 

hZbtX'^^. 

[0053] ^mcoit^ii. mm(.x/t:mmm 
tLxnmcomm, mmmm<nmi. «: 

im'.zh^mx'h'onh. 

[0054] hlZ. fi!t:g*;U^: yX 

m!icr)^^t^>\^=EymmizMt^mib ixmmu% 
m^\md:Am±^^h^-^^b^z^H-\^m, n 



y. fi£ft:i^Vl^^>'&ai'<r-f-HGHRP-6at^GHR 
P-1 i^immVlkA. 4 1 1, 89 0^, PCT<ti^ 
iiim2^rawO8 9/0 7 1 1 O-taVPCTItFFtUlit^ 
Bf1WO8 9/0 7 1 1 l-fCCieSt) &y^GHRP-2 
( P CT^I1=ajS4yiW0 9 3/04081 ^cie«) 
Ml/^t-'^^-tl^'Jy (hexarelin) C J. Endoc r 

1 no 1 Invest. , 1 5 (ftSi4 ) , 4 5 ( 1 
9 9 2) ] mvfhtii,, rttttt/£:^*;kty<7)&aiSr 

(-^1.: %Wm^3. 23 9. 34 5^, P^4 , 0 
36, 9 7 9^. |pim4, 4 1 1. 8 9 0^, |bIII5, 

2 0 6, 2 3 5^. lillSS. 28 3. 24 1^, I^IS 
5. 284. 841-f. |Bim5. 310, 7 3 7-^, PI 
US. 317. 017-^, |5l|g5, 374. 72 1-t. 
IPimS. 4 30. 14 4-t- n%3, 4 34. 26 1 
^, |5|m5 . 4 3 8, 1 3 6^: E POItitajP.^^® 
0. 144. 230#, R^O. 5 1 3, 974#. P 
CT!»ltai^B3WO94/0 7 4 86^, |5]W094 
/08583-t. RW094/1 10 1 2#, |n|W09 
4/1 3 6 96-^, |aiW0 9 4/l 9 36 7-^, [s]WO 
95/03 289^, IolWO9 5/0 32 9 0^, |5|W 

0 9 5/0 96 33-^. |5lW0 9 5/l 1 0 29-f-. IrI 
W09 5/1 2 5 98-t, |5|W09 5/1 3 06 9#. 
|5lW0 9 5/146 6 6-^. |ilW0 9 5/l 66 7 5 
•f. I3IW0 9 5/1 6 69 2^. (SIW095/1742 
2-^. I3IW09 5/1 74 2 3-f. Science , 2. 
60 . 1640-164 3(1993^6^115) : 
Ann. Rep. Med. Chem . . 7^, 

1 86 (1 99 3) ; B i oor g. Med. Che 
m. Lt r s. ,4.(22), 2709-2714 (1 
9 9 4) ; roc. Nat I. Acad. Sc 

i ■ USA 92 . 7001-7005 ( 1995^7 
.^) , 

[0055] im9i(T)%m^h^w^z^'^^t>ixh^mm 
^if* \.\^^^if^)V^y'jt\mm\^z\t\:Xf(n{^-^^ 

(1) N- [1 (R) - [ (1. 2-i^tHa-l- 
^9yX}Vi!^-)V7.\:uS^3W->{yY-lV-3, 4' 
-f'^UxV] - 1 ' -^)V) fiJVif^z.iV'l -2- ( 1 
VL-AyY)V-3,-i)V) Xf-yl.] -2-r5y-2- 

(2) N- [1 (R) - [ (1, 2-xtKQ-l- 
;><:J'>';*/L'.-K:i;L'Xfn [3H->f yH-zU-S, 4' 
-hT'^Ui^V] -1' -^/U) X?yl'*'-zH -2- (1 

w-AyY-iv-3-Aiv) xf-;u] -2-r5y-2- 
^■f-zl.'rnA'yTS H : 

(3) N- [1 (R) - [ ( 1. 2-j^tHo-l- 
'<.y-iiyx)Viii-ivx tf n [ 3 H -^f y 3 , 

4 ■ -t'<U>-'y] - 1 ' ~A)V) -2- 

( iH->f yh';u-3— f/w) xf-/H -2-rs/- 
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(4) N- [1 (R) - [ (3. 4-i''t Ko-;^e 
u [2H-l-Ky^/t'yy-2, 4' -t'^Oi^yl 
- 1 ' -^il) ^lUifs-jW] -2 - ( 1 H-'f yK/P- 
x.^iV] -2-T5y-2-^-f/l^rnA-> 

( 5 ) N - [ 1 ( R ) - [ ( 2 1,2. 
3, 4-rh5tKDXtD [-f y=sfy yy-4. 4' 
-t^'J->'y] -1' -2- (•< 

yh'/i'-3— ^/u) x^/H -2-r5/-2-^f-;p 

(6) N- [ 1 (R) - [ (1 . 2->''hHo-l- 
p<^'yx;i';lt-;p>^eo [3H-'f yH-yl/-3. 4' 

-f^Uv'y] -1' --^/W) ;<?/k-K-/L'] -2- (7 

(7) N- [1 (R) - [ (1. 2-vtHo-l- 

^^'>'X;U;^ri;|^;^h*D [3H--YvH-;P-3. 4' 
-f'^'Jvy] -1' i3)i'^^->V'\ -2- (7 

x-;^^f•;^Jr^^/> x^;H -2-TSy-2-^^ 

<8) N-[1(R)-[(1. 2->''tHn-l- 
;< fa [ 3 H - ^ >- 3.4' 

-f'^.'Jv'y] - 1 ' -'f yu) -2- 

(2' . 6' ->-'7;l^3j-D7x::./M^/L'3t-^y) X-f- 
/P] -2-TSy-2-j<^/UTOA'yr$K : 

(9) N- [1 (R) - [ (1. 2->''bHD-l- 
p<:?y;^;p*-;i/-5-7;P:to;^fD [3H-'f yK 
-/P-3, 4' -f'^'Jxy] -1' — 

)l] -2 - {7x->V;<^)l'7t^>') Xf-;H -2-7 
sy-2-p<f-;l^rny'?yTS H : 

(10) N- [1 (S) - [ (1. 2-i-'hHo-l 
-^^'>'X;U*.:::;UXto [ 3 H— ^ yh'-zk-S . 
4' -t'^Dvy] -1' -^yP) ;!^;U;K-;H -2- 

(7x-;M^yl/f-5l-) x^/l^] -2-75^-2-^ 

(11) N- [1 (R) - [ (1. 2-i^'hHD-l 
-;<9yXlVi\r^-)VX\:a i3H-^y'\i^-)V-3, 

4 ' - e^y v'y ] - 1 ' ^yi-^^^/H - 3 - 
7x-ykrpe;k] -2-r5/-2->f-;i'7'ay'cy 

rSH : 

(12) N-[1(R)-[(1. 2-i^'tKD-l 
-y^9yx>V:)r--)Vx\::a [ 3 H— ^ y K-;u-3 . 
4' -tr'<.'jy>] -1' -^lU) :fjjl-^^-J\^] -3- 
xi'D's^fy/l'rntf/l'] -2-r5y-2-;^f-/l'7* 

(13) N-[1(R)-[(1. 2-xth-D-l 
-^^'y;^;l'*x;P;^tn [ 3 H— f v h'-/l/-3 , 

4 ' - f^u x'y ] - 1 ' - 4 - 

7x-;i'7'f-/i'] -2-Tiy-2-j<')-i\^rnj^yT 



(14) N- [1 (R) - [ (1, 2-yhKo-l 
-;'<^'yx;i^*-/i'XfD [3H-^yK-;u-3, 
4" -f'^ijyy] - 1 - -^lU) fjil^f^-JUl - 2- 

(5-7/Pjro-lH--f yK/U-3-'f/l^) x^yu] 
-2-r5>'-2->f-^l'rnyN-yr5H : 

(15) N - [ 1 (R) - [ ( 1, 2->''t Kd - 1 
--s^yx/u^^-zi— [3H-^y 
Y-zl'-S. 4' -t'^'Jv'y] -1' -^/U)>!?;U!K 
x;l^] -2 - ( 5-7;U:tn-l H->f yKyU-3-^ 
^U) x^;l/] -2-T$y-2--Xf-;urD>"«yr5 

H : 

(16) N- [ 1 (R) - [ ( 1. 2-i;tKo-l 
- (2-Jlh^>-/j/V7i(-lV) ?('f-llX/i':t->l'X'Ca 

[3H--f yh'-;P-3. 4' -f^^'Ji^y] -1 ' - 
^jV) >>;i/+:x;i^] -2 - ( iH-'f yH;i^-3-'f 
;l/) xf-zP] -2-TS/-2-^f-/PrnysVTS 
K : 

(17) N- [ 1 (R) - [ ( 1 . 2-i''t Kd- 
1. l-i^'^t-dfyxto [3H-'<.yy^;^7xy- 

3. 4' -tr-^ijv'y] -1' -^;>) - 

2- (7xX;|^;^f-;l^;i-dfi^) X^/W] -2-75/- 
2-^^/P7-ay?y7$ H ; 5.l^-f-OEm±it§ Lit S 

[0056] :^WM(r)it-^mi.i. b'X*x+.;T.- h ( h' 
x&^xiiiym ^> ffift'-h/pty^i-MiiS'J 
MK-0 6 7 7 ) i^J: d=5:ffi<7)|gSiJttt/^^t>-fC. 

/i-i^-^A. oym-^itmmm<^i^mmf-m, mz. 

G n RHftfitS'lSrfflV^/c!t?£4'<0'tXa(Ol^B5lCffl>'^ 
if. ^tz. JiXhayym. rayxT^ymRV/X 
\iTy Y^':fymt^?*-^h'ix , g n r h ^m\^m 

[00571 )£xf!r^xiii^- V ( t'x*x*yK) 

'fiSIR$:K«-ri.::fc*^»<^ixTfc9, Ros i n i f> 
<7)*H1ffFIS4 . 62 1. 0 7 7^tcra*$tlTV^|,-t 

[0058] ^mm^^<nx^mm=fm\,z^m^j: 

m'i<7>^XTt^xit^ymmxmzwi^.^ixx\-^h. mt 

mmms. 251. 907#. mm3, 422. 13 

7-^. P]m3. 5 84. 1 2 5-t, 15)^3, 94 0, 4 
36^, mm3. 944. 599^. |5]|S3. 962. 
4 3 2-f-. RS4, 0 54. 5 9 8^. [11114. 2 6 
7 , 10 8^. I5IS4 , 3 2 7, 03 9^. m^4 , 4 
0 7. 7 6 1-f. |5]|I4. 5 78. 3 7 6^. P1IS4. 
62 1. 0 7 7^. IS1II4. 6 24. 94 7^. Rig 
4 . 7 4 6. 65 4-^. 151^4 , 761. 40 6^, 1^ 
Ig4. 9 2 2. 0 0 7#. 151^4. 94 2. 1 5 7-t, 
|S|B5. 227. 506^. 181155. 270. 365 
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■f , E p omiummmo . 252. 504^, m 

J. Org. Chem . , 36_, 3843 (197 
1) . 

[00 59] h';^*;^7nyg!S.y^yNot'x*;?.7^>'Ko 
l.±i£^!:i);{;l.s ^ t ^i^^r^ i. . 

U-th'nyis, 6-7$y-l-tHo:^f>— ^=^>'U 
r i^- h'X/n;?.;^ ygsaiX l - h Ho^^f i^- 3 ( ^ f-^U 

fx* h {i , r 1/ V K o h U AH^kln 

nvit-^hU'^i^Ji. S»SFOSAMAX (SMiffi 

[006 1] $ ^>(c. 7 -f ■^;?.T7 

2ffi»SiJ: W09 3/2 34 2 0-tat/WO9 5/'l 1 
2 5 4-^(C^S^$ixtV^|), 4, 7/3-i/';<-?-/l^-4- 

rif-4. 7/3->''>>{f-/l'- 1 6/3— (4-^'no7i 
/^v') -5a-ryKoX:f yS,l>'3-jf^V-4- 
r-f-4. 7/3->'';<f-/H 6/3- (7x7^i/) -5 
a - T y H nx^J' yco J; ^2:5a-^^^;7 ^J'-Hf 1 
S>J: WO95/0 7927^tB3^$ixTV>Ss 3-;t 
3fy-4-Tif-17/3- (2, 5 - h U 7;U:+a;<-^ 

J: a =6: 5 a - ^— t' 1 5 « - r ^' -Hf 2 

x^y'i^y. H^-twy. ^'AXDv-yat>'r;u7V 

[ 0 0 6 2 ] § <?>(C. Wfl0^fc^!f^{i. B£**;U^: 

y, ^^;^/i'tyiRiUi^;k^yX{M:R*^i'^y^?M 

^zw^^mm'f^^h c t ifix% h . 

[ 0 0 6 3 ] gij^ cr)i?Si)4"{Cff^£f I. 2 «l.Xh<7)^3»W 
(CS-I-L-C titbit, ffl^-^^5-li:T^i-^tTt.J:V^. § 

fete, m)<r>m\^m-'^hmij^. Wk 

(0064] -m^'jt^^is^^mi\\i. mm.^\z 



-y L < fix ij i^iumxh -oXXW ^Pfi 

<r)ijmiz^'^xmMU%. -e^oi^^rffl^wi. Ea&a 

^fei?-fb'J'^A. uyK 

iv^y^-.m-^m. miM. x^-^. -^y^yxnr 
^i^T ;Rr/mmm, mm. XTT'jym-^y^-i^-^ 
A, XTr^)ym.x{i9)V'?X'h-oXi.\\ mi, ^ 

htz^^^m^^m^itX{>i,\.\ mUi. V')-^'))V=t 

mmmn^m^^'i^h . mu, *Hi^rp^4, 25 

6, 10 8^. |5im4, 16 6, A5 2^m/mmA. 
2 6 5.8 7 4-^Cia«<7):^j£tt¥ oT 3-T ^ y 

[0065] ^PiSSiJU. lr«!)B!t^t^YSttSI«sSSS? 
SiJ. ^e*/l-s^'>A, i;yBS;{?;ki^':'A^L< 

{i;^3}-|J yi:5rii^L!t«K-t:7f-y>>r-b/USi)fc L 

^m. mw^yy >ty^t<f,i^'}-7mti:in.-^Ltz 
vm-^yi-ytir-^/mt ixm^n-ri z t <>t# s . 
[0066] *tt®iS^iti, yk^mmmcomzmu.: 

;H:;l/n-x. T;^^'yiSr^h li-^A, .ItiJ t'-/i/tfn 
'J h'y. \-viii]yViii>.Mfri}l^riii.XM : ^ 

&y) *\ T)i'^]yy^^>^Ybmmmtcom-^m (m 

m^U^^i^xf^uyxr-T^-h) i}\ x^uyit 

vbm^m^^'^ h-JiA^^tm^tifzmxxT- 
^y;rwx-h) i)\ xiiJCii-]^y:^^i^Y tmm. 

r/^^>-h-)vmyiim'(>tm^tifzB^x.XT)Vt(^ 

(mmir^'}x.t\^yviV''€fy=tyitux- 
v)T9i'>xii\\:^^mmi^h<,z. laiiLtm 

'yKyvx-v. isiui^«fesij, isia±<om- 
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mm. st^iatLbo-H-i*^). mu£, x^o-x. 
10 0 6 7] jfittsam, ^mA^i:mi!m mi 

affiisjpni- mm, mm, ao^^. 

[0068] 7hiiiaixyk\immmvmti(r>^zmi 
tzmm.mmmmu, i^mmKHMmL m 

t<7)f*)l.. IfiU^fiK ■H-ftS'Js 

[0069] *|gBfl«oElgffltf;Wi*+f4?®axv;P'> 

( 0 0 7 0 ] vo y rSI&l/X 'J ^i^/USflCti. tfl* 

m\i, mm, mm, m ■ ^mmmm^^h 

[007 1 ] ^^mcnmm^Mi, ^liiSt^tg^* 

'&ix\i\m!mm<r)^mx-h'>x w^mu, ± 
^LtLm^^j:'rtmmmm\mmi^\^m^^x^^ 
mm^z%'>xmmvm. WMm-^mmu, m 
ui, 1. 3-ysy'Jt~)V^<nmm.<ni.o^j:, 

tcmmx^mmix-h-yxhii^^. tnm^^^ 
■^j:\z)z9)VRmm\i, ')yii-mmm^m.\t 
i-v')^mmx-hh. $^>(c, mmx\t*mimi/^t 
Lxmmzmmmm\^tyixx\^h. z<r>tzMz 

\t, -^fiit^ryxtiv^'J-fe'; Yi'ki^tzm.<r)mm>&. 

[ 0 0 7 2 ] 5? I (rtit-^ummi^ik^-fitzifi^^z 
&m<nmm.'^^^--thzh{.x'^h. z.fit><r>mM 
{i, mmt, ii;m:im^x'hhtm^m.xumvfx- 
h ^ist^xmsSip^xfmLxmm^w.^^hm%^j:mi\ 



[0073] mik^m'.z[i, ^ I (DM-^^-kti^ 'J 
s. (z<nm^<r>fz>^^z\i,mmmmk.Lxunm\ 

y^^y 3-;i'«fi^Rt;f--lfjx^^y^^'J a-;K^Si 

[00741 ^%^<r)iY.-^^im\.^h\9i^m\i, ^« 
^tih. m.'^(rfmi^-rhmmx\mmx'hix{i, is 

tt*E L(cS!):?]2:l&S-ri.®Hl*I<7)©a=5:IP'l!eg5-t§l) 

'Srfllj^ I co^l:-^??)«osm«Ji, ±k 1 A^/:: 0 1 Bt: 
o#0. 0 1-1. 0 0 0mg<7)ieH*Wt Li-n IB 
t-og^O. l-SOOmgcoSaHcoSlga^^gi^if^t 
i\ ^P^t-^-O^^, MffilSISjiS. 0. 0 1-1. 0 0 

Mixmmzf$itxi9ims.im^tht:Mz, o. o 

1,0.05.0.1.0.5.1.0,2. 5. 5. 
0. 10. 0. 1 5. 0. 25. 0. 50. 0. 1 00 

at<5 0 0 ms(r>tiiii)^^i^tsm\mmxik^-rh 

Ikg^TtOI^O. 0 00 2-Hf«j5 0mgcJOfflMU'^l' 

T-s-^^n*. mmifi, 1 BKo^fltai kgi/co 

S^JO. 0 0 l-lmgT'if)n{f^*3ST^LO. 
[00751 *^BflcO^??5Mli. 1 B^ftS: 1 mX\ 
X\t2m, 3lHl^t<{±4[IIlc^(t-C*54-tl.O*»^ll 

[00761 s^mmimm-thtz>ih\,zm-^t^^ 

[0077] Lt-^L, '^'^cri&^i.znth^^ff^^M 

sij. tt-^s, m-mi,. mmm., mm(r>^^ 
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[0078] aT(ommmi.z x o , *%b3(ov ^ < ':>t^ 
[00791 mm 1 

[0080] 
[{t2 5] 




Me 



[2- (3. 


5-i/';<^;P7x-;W) -3- [2- (4 




4--^;Pyf-/PT$y ) X^/H ~1 H- 


>f yK-Zl^- 




iaUgl A : 3 


- ( 2-rayx-f-;l/) -2- (3. 5- 







4-t H7vVg,f.#K7. 60s (5 0mmo 1 ) , 
3-^'aorotvi'3, 5-x;<-?-;i'7x-;i/rhy 1 
0. 5 5g {5 0mmo 1 ) fcJ:I/|i6^X^'y-yU2 0 
OmLOjg^lij?:. S*l?iImT^:Jt^f JMsEL 

?S$:iill?iK4mLt-J!!iSL, BISIjicril^tfL 
xhdfi^h'?M ( 2 lSM%<ox^'y-/Wf?g) SrSTF 
i§ L , nSTC 3 0 -CTIi^ t . mi^itt h 'J A 
xf-ypx-x/Pfc^^oST'^KU/c. TKfflSriiillKOx- 

f in 0 0 mLx-m uz. -^h-^trz^mmtiim^rmt 

- (mm&i97 : 3 : 0. 3*»*><*:(w95 : 5 : 0. 

sjiSi) {cio-c^siLT. (4.8 

g) . 4 0 0MHz' H NMR (CDC 1 3 ) (±, 
^(nmmt-WLlXK^fC. MfiX'<.^'h5A (PB-N 
Hg /CI ) : m/e = 3 3 7 (M + H) . 
[0081 1 miB : 2- (3. 5 
)\^) -3- [2- [4- (tr'Jyy-4-^/l»') yf-yi-- 

'9^myyXa^z^ 3- (2-TSyx^;l') -2- 
(3. 5-i/^-f-;P7x-;P) - 1 H--^ yF-;U-5 

-;5r/l'7KyS!X-J-;Px;^T7l/5. 0g(14. 9mino 
1 ) , 4 - (tf'J j^y-4--(/l-) yf-zl/T/Urh H 
(CDCI3 0. 5mL-C#R) 1. 98g (13. 5 

mmo 1 ) , il*KB5-7/:t-i^'?A8. 12g (6 7. 



7mo 1 ) fcJ:l/qKmmtfi=^$rAn;t. yyxaizm^ 
^iK^iiA, JftiPLT- 1 O'Ch L. mtflKt:i}^t>m. 
CDC 1 3 11. 5inLSritWS-C'^'<ft::jD;c.;t, 

mmmTizmo^tmr^uz. mz. us (-tr^ 
A) i^hi. 7kS^b*'^'*-^^'J'>A6 7 0mg ( i 

7. 6mnio 1 ) i-fS.iZtali:i. JiSSrS-^tteL, 

mzw&mmi:^^jiA.fc. WL-^mmmj izi^-5'c 

Xim L=S:*^'f> , BK^kX ^' y -/H 0 m L 2: iilttg-C^ 
a]}§*»^>ait. »i!Xf-;l'8 0mLt7jcl OOmLtiO 

Us ^TtsasUv:. m,Mz->\^x'^^}/jyivx'<r> 

1 5%y ^'y-;K!0ig-fl:yf-u-ys§fS?rfflv^i,53E?§ 
^) (cJ:l.ltK5r?fo-C. SH-ft^DSrtf/-^ (3.19 
g). 500MHzi H NMR(CDCl3)<i,f§ 
^iOtSJtt-ScLTV^fo. M«X'<^'h7A (PB-N 
H3/CI ) :in/e=4 7 0. 4 (M + H) . *feK<0 
itKWgV^tiOl . 9 1 gtiift-CmfliSa^:. 
[0082] apgic : 3- [2- r<yy;i-7i-^i^;» 
/j/.-K-yU- [4- (b-'Jyy-4--<;U) T$ 
ylx^/l/] -2- (3. 5-x';^^yU7x-;U) -1 
H-yf y 5-;»yU>-Kyi?xf-/l/X.XT/W 
2- (3. 5-x;<^yU7x:^yL') -3- [2- [4- 
(fJi^'y-4-^/l^) y^/l'TS/] Xf-zL] -IH 
— f yH-/l'-5-;5f/U/1iyiEXf-yUxXr/P3. 19 
g (6. 8 3mino 1 ) (TMA^it^-l-l^y ( 2 5in 

DmmtimmT^zWfL. vy^r^x-r-thym 

■C'}$a]LT-7 8X:t L. N. N-xMVrotr/PX^ 
)Vriy2. 38inL(l. 76g, 13. 7inino 

1 ) SrSni., mzTtmmzX'>X9'ox3^Kyi;)V 
3. 4mL(4. 06g. 23. 7mmol) ^'i'^'f 

m^m^y^-'y-^-t^x'W^^L. rau. jiSET^^igjg 

LJt. x D y/P't'07 5 "/ J. ^ 0-7 h 7 -f -tC 

J; h^^^cmm (0.5 1 0 %;< ^ y-;K^^ 

^>(^uymmzi.hnw.mm) isswiRft 
nmR\m^W&.W<nmE<r)tiMzWltZ'h-^titiK n 

^m&t-^lX\^fz. (PB-NH 
3/C I ) : in/e = 6 04. 3 (M+H) . 
[0083] aP^lD:3-[2 - Ky=J>i'i[^'y^ 
)Vi\i=.)V- [4- (t'Ui^y-4--^)i) T'f-;!/] r$ 
y] X^/U] -2- ( 3. 5->-';'<^/l-7x-/U) - 1 

H — < y H -/U- 5 - ;fr/u,t: y KiSiSia 

3 - [2 - i'<^yV)V^^l^iHViAli~)V^ - [4 - (b: 

,Jc/y_4_^;^) yf.;!,] ray] xf-/H -2- 
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-_8 5 



(3. 5-j^'^f-^l'7x-;l/) -IH-'fyH-yt'-S 
->>/l/.ifyg!Xf-yl^xXr;l/4 . llg (6. 8 3 mm 
ol)cOO. 50N KOH/;< y-/K 1 6 ImL 

(80. 5mm o 1 ) ) mmiti^e o'CTmni^^i)^ 

X. -enjrl : Iftigx^yw-rf^t Ho77>'ii^ 
?S2 50mLi;0. 5N HCl 2 5 0 m L i: (OHT'^Ji- 

leuc. ^isffl^o. 5N Hc ix'2mwi. mm 

t>iirzWmi:=J:L^ilx.~T>l'X'^m. y<}Vf~L 

THiiR L-c. ( ^mm ) HfeSf* s . 4 e g r'^fz 

(Ht^l 3 3. 5-13 7. 5*0 . C:n{iTLC (9 

5:5:0. 5 C H 2 C 1 2 -M e OH - A c OH ) I: 
i.'^^'^Xhr.tz. 500MHz» H NMR (DMS 
O-de ) li. Jg^Otijtt-S:L-C^^fc. 
h7A (ES I ) : m/e = 5 7 6. 4 (M + H) + . 
[00 84] mi E : r2 - [2 - (3, 5-y.><-^ 
;l-7x-;i-) -5- (^;l^^'jy-4-;»;^-;K-/t^) - 

\\^-^yY~)v-^-^1v^ x.^)v^ - (4-e';y 
y-4 - ti)\/)^\yW^y''Ji\^^^^^^ 
3- [2 - [<yi/;U^Jf>-;<?/L'-i<--'i-- [4 - (tU 
i^y-4-^/i') rsy] x^;i^] -2- 
(3. s-vVf-yu^i-zi/) -iH--f yh'-yiz-s 
-;>;i/^yig^^^i OOmg, PyBOPKSgiO 
1. 7mg (0. 196mrao 1 ) , t/l'*'J:^0. 0 
85mL(85. 2m 0. 978mm ol) fcitX 
ii7Klafty^ky lmL<7)S^tt5-, vgft$rli6L7t77 

Kz\m Lfc . !ffi4^«)$: ^- U flVX(^ 7V"ny^9n 
•7Y^y7 i- ( l%*»^>4%MeOH/CH2 C 1 2 
ca:l.^3iej§St) TffiS-tS^tT', ^MWJRftwSli 
-(t^!t^5^llfe^A«??5tLti#/c, rixtiTLC (9 
5 : 5CH2 C 1 2 -Me OH) Hi 01^«TJ>-7 7t. 
500MHzi H NMR(CDCl3){i. ESgSli 

T^^3t. N^A (ES I ) :m/e = 64 

5. 6 (M + H) , 

[0085i aP§lF: [2- (3. 5-y^-f-;U7x 
-/l^) -3 - [2 - (4-b'iJx>-4 --f/l/T'f-yt^r 
) xf-/>] - 1 H--^ y K-;u-5--^yi/] 

[2- [2- (3, 5-yp<f-;l'7x-/W) -5- (t 

4-;>!?;i/^cx/p) - 1 w-^vY-)V-^- 
>f;u] xf-/i^] - (4-h•t;xy-4-■^/^7■^/^) * 

^I'>'N'5yi!'<>'>'';l/XX7';H 1 3mg, 2 0%*B!'ft 



P s i ) 2. Sl^SSgaL/i. ftl!«$r-fe7^ KjPiStli 

j/'JX7y/UT'c077 y Vi:7o-7h^77 ^- ( 9 
9:1:0. 1*»^>94 : 6 : 0. 6CH2 C 1 2 -M 
eOH-il|NH4 OH(Cj;S^E?§Si) TlSStSClfc 
■C, a€l<0?S!v^?a*?!ftl5 3. 2mg (6 0%) 
C:it{±TLC (95:5:0. 5CH2Cl2-MeO 
H-}gNH4 OH) tCj:O^KT-*)oy'v:. 500MHz 
1 H NMR (CDC 1 3 ) {i. m^iOtSiifc-aLT 
V^^C. «M;^'<^'h7A (ES I ) :m/'e = 511. 
5 (M + H) . 

[0 0861^*1*^11. 
gggA : 4- (4-tf 'Ji;;u) - 3-^y^y-\-i! 
->V 

4-ya^:f'J>''>-tSB!S ( 5. 5g)$r, MJXf-/U- 
rsy (50mL) fcJ:lA7K ( 1 OmL) *»^>^:I)S«E 

«^{:j§*»Uc. iiTwafty^nzA ( i oomg) . 

( I ) »3t? ( 1 oomg) ii^xf^-•7'f■y-\ 

-5r-;P ( 2 . 1 7 g ) Sr-e«Ot'i; j^'ytlHjD-i. 
!t*lSr«#L.^r*«A). •igtt§3l5**;^«ES:*«J 1 5^i-ia?mc 

^-><'0W&^'±. ^(Om-fh^^X ( h'J7xri/l^* 
^7-^ y) i^y'J^Jx (2 50mg) iUttz. 

j*L. ^<nmm.iw±L. m!Mi:m\.xm&bL 

fz. M^mm^^zmmt. n^m^sum^t-rh 

Ltz. «IS?»2:i^y*y/Uf<079 7>'Ai'nvh/9 

7^- (Sfs?x^/i.) (cioftiissiti.cifcT', nfflfl: 

( 3 . 7 4 g ) , 
[0 0871 SP^B : 4- (4-tr'Jy» -•^9y- 

4- (4-h-'ji^';u) -3-7'-f-y-l-;t-;K3. 
5 g ) $r. >'^•-;^^07Jcmii4'> /-/K 1 0 0 m 
L ) (C?§*> t . K^te^ ( I V ) ( r^h,X ( Mans- ) 

ttiS) (0. 3z) "kUttz. )^-)Vmi:>^'-J\'ym\\. 

^Msst, 2 . 5B§rtg4 0 p s i t'7j<^£L 

Jt. ■E-<^tliTLC(iJ; •oTllf4(i»lS$n/.: tfJBff L 

tz. ■&*>-ii:f>:iPfSCov%T«ffiTtCD-^' 'j-xy\-,-KU 

jSk LT*ll6«?S^Kx^/l.5-mv^SMv^v 'J 5At' 
«0;>&7A^'nvh/7 7-f-S:^T-o-C, ^fift^ftSrfl 
( 3 . 0 g ) , 

[00881 agSC : 4- (l::!Jv'y-4 -^/U) 7"^ 

jfdE-9-tj/p>7 0 7-f K (2McOK*^^b>^^>'^?S 
1. 4 5mL) S:, «e«l1STiaat^77;?.3t=A^l> 

H^-f r-f x-r-t h- y?$ffl>§5rmv^t?^aiLT - 7 8 

"CkL.. DMSO (0. 4 1 3mL) <m^WL^'f-\/ 
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-y^y-l (4 00mg) <0ffi7|dB-fk> 

^I^y (5mL) j§?gS-SjE7 5^3(Ct«j3^)-r@l*MtT 

:^(2. OSmDitat, R]Cig-&%?rS/i>t2l^ 



Example # 


X.R7,R8 




m/e 










lA 






523 (M + H) 


IB 


Me 


3-krU vJU 


523 (M+H) 


IC 


O 




532 (M + H) 


ID 




4-tr'Jv;u 


532 (M + H) 


IE 






552 (M + H) 


IF 




4 - tr 'J 


578 (M + H) 


IG 






495 (M + H) 


IH 




4-tfVi?JU 


495 (M + H) 


]I 






511 (M + H) 



g) . 

[00891 nife^ 1 (ciesccot tot mist<r>mizvt'> 

[0090] 
[^1:2 6] 




[009 1] 
Ut27] 



[0092] 



[^t2 8] 



(24))01-106685 (P2001-pH^ 



IJ 






61J (M + H) 


IK 








611 (M + H) 


IL 


M8 


Me 


3-t:'j-::;;u 


537 (M + H) 


IM 


Me. 


0 

V 

Me 


4 - e 'J vA. 


539 (M + H) 


IN 


Me 


0 

V 

Me 




539 (M + H) 


10 


c 






4- tr»j v;u 


563 (M + H) 


IP 






543 (M + H) 




10 




Me 


4-tf»J 


537 (M + H) 


IR 




4-tfg 


521 (M + H) 


IS 


t 




4-tf'Ji;;i. 


557 (M + H) 



1- (7-riftV:7a [2. 2. l]^rh-7-^ 
f\^) -2- [2- (3> 5->>'p<f-^U7x::.;U) -3- 

[2- [4- (4-t^'J>->-3--f;u) :/^;UT5 
y]x^;U] -iH->f yH-/i/-5">f/U] -2-p< 

ai?g2A: 2- [2- (3. 5 - x-/U) - 

3- [2- [4- (If Ui/V-3->f;P) y^Jl^T^ 



[0094] 
[ft3 0] 




Me 
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2- [3- (2-r5/xf-;l-) -2- (3. 5-x> 
f-;i'7x-;i') - lH--f yK-;i'-5--fyi'] -2- 
^f-;urot::tyKx-?-yi'X;^T;l' (2 - (4-t H7 

mmiizsm(^:)jmizinm'yzsm) 3. oog 

(7. 9 3mmo 1 ) . il7|<BiEi!"7^^^-i/»>A4 . 7 6 

g (3 9. 7mm o 1 ) J:t>mm*f^^A^l3^cKf*7 
7X3(;Pigfcj:l/7r^rxhy (Firestone) #(C 

jSt'J^aiLt -10 — 5'Ct I. i«milTt4 - ( 
'Jvy-3— ^/^) ^'f-zur/Urt Kl . 32 s (8. 
88mmo 1 ) iOK7J<CDC 1 3 (ISmD^^lSrl 

M^TtC- 1 0°C 5°CT'4 0-4 5^^JgJ* 

A3 90mg(10. 3mmo 1 ) SrJDi, e^twt/c 

Pi^tSfiL/::. iE-&155$:^^TC- 1 0°C 5"CT11 

IfL, «bK;<^'/-/H OraLSriiStSlCi-pTiic^ra 

g^Kxf-;U9 0mLt7K9 0mLi:C7)^T-^i-i2L7L% ^ 
«ffl^7'7-^y3 0mLT'2I5]i5t?tL. m^^Mi^hO 

[0095] Kitg2B : 2- [3- [2- [^Vi^/W^ 

[4- (trUyV-S-^/P) yf- 
jl^] r$y] x^;l^1 -2- ( 3. 5-x^-^jU7x- 

- 1 H-^y H-;t^-5->f/t^3 

iffl2- [2- (3. 5 ->'*;<-?-;L'7x -/!/•) -3- [2 
- [4- (f Ui^'y-3-^;u) y^/UT$y] x^ 

- iH--^>'H-;L'-5--f;l'] -2-;<^yU7'D 
tf:tyKxf-/l'X;^-f;t.3. OOg (ft:*: 5. 8 6mm 

0 1 ) comyk&t^^i^y ( 3 0mL) mm^^mri^z 
<r>mmi>z. jiststci^TN. N-i'Mvrotr^wx'f- 

)\^Tiyi. 106mL(820mg, 6. 36mmo 

1 ) ^MltZo d:iz^ ^aa^OiyilO. 9 5 6m 
L(l. 14g, 6. 36mmol) ^iilttltcj: 

5-1 ommxmTUz, 2omk. mm^t^m 

<Mf-Uy5 0mLT'^feS?t. :J)-?Sji4-t::^UAtT.. * 
80mLi:i:t,tcjgaL^. *tifflSrKB?-?^^j/'>A 
•CliS^JcL. iFiSL. «ETl3}fiajL/i. mii}J^Wli\.z 



2%^9 y-)\^/^itji'f-v>\,zi.h'^umm icio 

•C, ^«ltfe^A«!t^i2. 81 g (S|iglfcJ:t^2^(* 
•C'5 5%) A«f#<9h./c. TLC (9 5: SCHj C 1 j 

-MeOH)(cj:o^ fiii^mmazmmx-h h^tt^h 

ti^ifz. 5 0 0MHzi H NMR (CDC 1 3 ) ii. 

h-^LX\,^tz, nM.X^i^V7J* (ESI) : m/e 

= 64 6 (M + H) . 

[00961 aPJ2C : 2- r3- [2- lOi^lV^ 

^i^ii)V^^-)V- C4- (t:'.;yy-.3— <;!>•) 

r$/] x^;P] -2- (3. 5-v^f-;l-7x- 
/u) - 1 H->f yH-;U-5->f;p] -2->f';i^7'D 

2- [3 - [2 - [^y>-';U:t^ix;«5r;U^-/l/- [4- 
(t'J>''y-3--f yp) 7'f-;l'] rs/] x^/u] -2 

- (3. 5-'J;<^)Vyx.-)V) -IH-^ y\^-iv- 
s-'fzH -2--Xf-;i/roe^fyi!xf-;i/xx7'yi/ 

2. 78g(4.30mniol)t0. 5M7KIS^k;^'J 
'>A<Op<^'/-;k?§jS (4 3. OmL, 21. 5mmo 

1 ) fcJ:t^rN9bHa79>' (2 5mL) t<^iR^ 

18mL$rt^^(lJPX. ^jgfcOii^^ 3 9mr^«H^f L 

i±tfz, a-^5-2NJaK!l 0. 7 5mL (21.5 

mmo 1 ) T'JiftSL, fi^^JJ-Hlttf L/i. Sfr^r 7 -f yl'^' 

Sia»LT. J"J-Afe6>*2. 43g (9 2%) $-1^ 
(11^(1 5 2-1 5 4"C (-^:5i-IS) ) . ^ilJiTL 
C (90 : 1 OCH2 C 1 2 -MeOH) [Z^r.Xm'K 
X'h^tz, 500MHz» H NMR (DMSO- 

a»(ESI) : m/e=6 1 8 (M + H) . 
[00971 aPa^2D : f 2- f 5 - f 2- ( 7-7¥ 
fi^^o [2. 2. 1 1 '\rV-l->{)V) -1.1- 

>-'><f-;U-2-:t=^yxf-;l-] -2 - (3, 5->''j<f- 
;W7xx;l^) -iH-^>-|<-;l— 3--(;l^1 xf-/|/] 

- [4- (euy>-3--f/i^) ;»yt->'<syK 

2 - [3 - [2 - iKyi^)Vir^i^ijlV^^~lV- [4- 
(\^'}'Jy-3-^)V) rf-il-] rs/] xf-;L-] -2 

- (3, 5-y;<f■;^7xx/^) -\\\-^y]^-)V- 

5->f;H -2-^f-;U7'nh-^yK9 2. 7mg 
(0. 1 5 mmo 1 ) . 7 -T-tf h'i^^'o [2. 2. 
1 ] ^r^'yiaStgSO. 2mg (0. 6mmo 1 ) . 
PyB0PIS^83. 2mg (0. 16mmol), H 
ijX^;UrSyO. 107mL (77. 8m g, 0. 7 
ImmoX) iiltfmi^mt^^f-\yyO. 7 5mL<iOS 

?sft^SfiL7t:77X3ci3, siaT-4 8i^smi* 

U/-^. »:lCjS?$$:ftKx^/P lOmLtO. 5NJaagl 
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0 m L i: ofst'tw-ffi Lfz . ^Wtmmamm^i- hvy 

A7KvS?S 1 0 m L i: -Aizm^mti- h 'J 5 m 

OV^t. S^?gS-9 5 : 5CH2 C 1 2 -MeOHtt 
h6tX<07i->V7-i' (Analtech) f— -'N'Sv-'M^^Vl'T 
U-h (2 OX 2 0 cm) T'cTJ^JMZTLClCioTmil 

9 5 : 5CH2 C I 2 -Me OHTl*aiL/i. tttlijSS: 

ms (82%) Srtl-^^. Ctl-JiTLC ( 95 : SCHj 
C 1 2 -Me OH) CioTKSWtC^KT'Sbofv:. 5 

0 0 MHz" H NMR (CDC 1 3 ) ti, UlCSttf* 

\^tz, SMy^-^^ h^A (ES I ) :m/e=6 9 7. 
6 (M + H) . 

[0 0 98] g58g2E : 1 - (7-7¥t'y^n [2. 

2. n ^7'h-7--f jl^) - 2- r2 - ( 3. 5-v 
/•?-yl.7xr:./l.) - 3- [2 - r4- (fJ^V-S- 
^;U) 7'-f-/W7Syl x^;ul - 1 H-^ y F-;l>--5 
->f;i/] -2-;<f-^P7'p^N'>-- 1 -^^^ 
2- [5- [2- (T-r-ffv-^n [2. 2. l]- 
7 -A.rf-;U) - 1 . l->'';^f-/P-2-:t='fyx-f- 
;H-2-(3, 5-y^f-;l'7iX;l^) -iH--^y 
xf-/W] - [4- (h-Dxy-3- 
^/U) yf-Zl^J ;!^;PA'5>i?'<.yi/y|^x;^T>P8 0. 2 
mg (0. 11 Smrno 1 ) , 1 0%J'<yi^'yj^-^ 
4 0mg. |$#x^y-/l^4mLt5J:l/B^Kxf-/U4m 
LcOirf^^E:^$§S4'7|<*i: i:tt(46psi) 6 

imt:mE.Tizm&x'wmLfz. nm^iz-o^^ 

X, S^M$r9 2. 5:7. 5:0. 75CH2CI2 
-MeOH-j||NH4 OHbth 4^(7)7 i-ll^'ri'r— 
^^m.=y^}*l-:f)VrV~ h (20x20cm) T'<0:»'KT 
LCtJc-otmi^Lfc. ^-ru-F-^^Aj^J^tiftJ^^Srti 
#roO. -^:b-ti-, 92. 5:7. 5:0. 75CH2C 

1 2 -MeOH-jiNH4 OHTttitiLTt:. ttaj>S$rjS 

:!^1i!!l5 3. Smg (81%) ^mtz. ClWiTLC (9 

2. 5:7. 5:0. 7 5C H2 C 1 2 -MeOH-jg 

NH4 OH) izi. y)%'m\<z^X'h'>tz> soomh 

zi H NMR (CDC 1 3 ) {i« *i^f)ffijti:-gcL 
TO/:;, ^a.X'^J'h^A (ES I ) :in/e = 56 

3. 5 (M+H) . 

[0 0 9 9] mt2¥ : 1- (7-Tifb'y^n [2. 
2.1] ^rh-7--f;u) -2 - [2- (3. 5--/ 
.X^;U7x-;U) -3- [2 - [4- (fUv-'y-S- 
-^/U) y^;ursy] xf-;i/] - 1 H--f >K-;l/-5 
--f;l^] -2-;<^;l/7'PA-y- 1 -tTv ■ 2^igta 
1- (7-Tifh'i^^'o [2. 2. l]-7-^rf- 



)V) -2- [2- (3. 5-'y^f-)Vyx.-)V) -3- 
[2- [4- {\iVi^y-3-^f\^) T^f-yPTS/] X 
-1 H-'f yH-;i'-5-^;u] -2--><f-yi/r 

aJ-^y- I -:tyA2 . Smg (0. 0760mmo 
1 ) cO^^-y-^K 1 . 5mL)j§ig5:. 2NtIK0. 
1 5 2mL (0. 3 0 4mmo I ) rXBaL^. JMS: 

mi^Sii-^ZtX'^m^^. SS^JuSri^'x^/Px-T^ 
/I'T-a^^Lrc, #<=>n;^cB(*€:7 >f /P^-lcBiRL, j& 

m.^> 1 6 0°C ; ^^rtlMS. liiffmOtt^k) 
46. 5mg (96%) imz, 500MHzi H N 
MR (DMSO-dg ) (i, m^nm^t--^lX\i^ 

1- z, 

[ 0 1 0 0 ] M^ra^^M^ 

fSKA: (±) -2- (4-xh07x-;l-) rob-?r 

yBixf-/p 

(±) -2- (4--hn7x-;W) rnh'7fyi!9. 
76s (50mmo 1 ) C0l4#x^y-;k ( 1 50m 
L) ^^miz. ai«SB?3. OmLSrJntJt. f#^>nyi8ljK 

t ^> . mmm^M-f- v o ^j^mm 2 5 o m l 
m^izmtfz am-.^m . dcoig^sri^^x-^ 

;l'7 5 0mLfc*5 0 0mLi:<0S-C't«'SL;t. 

^ lafoi;^?K•^ h- u A*?i>g 1 0 0 m L t -mzsm^ 
iti-y^u^M.mmioomLX'm^uz, ^mmm. 

mmiHO. 86s (97%) ^ntz, ZiliiTLC 
(9 : l's=¥-9-y-PS!Xf-/P) CC<l:-3T%«T'li-5 
400MHzi H NMR(CDCl3) iiJggtfO 

[0101] aPa^B : 2-;<^)V-2 - (4--hP7 

^m^t-r hV^J^ie o%;t^ yu^lXiPn) 924 (23 

mm o 1 ) Oii*N , N - x;^f-;l/4^;WAT 5 ( 2 1 

m L ) mmmimx-mTizm . ( ± ) - 

2- (4-xhn7iX;l.) 7•Dh•7^yKx^;^4. 6 
8g (2 Immo I ) <7)ffiW<N. N-vJ^^/l^Th/t-AT 
SK (20. 5mL) mM^rmi O^iaA^ltT^^tCjD 

^mi. rtgi5ias^i 0-1 5'c{cit}^L^*''A>, 3^ 

'ft:;^f';H. 44mL(3. 28g;23mmol)iO 
BbKN , N-=Jj< ^)Vt^)VJ^T 5 H ( 5 m L) j§?gSra 

stsccA-pT 1 oi/mm'txw^i.zmTLfz, 
^m^xm&thtztz^.&.mmz'S^i^Lfz. i 

B^ISfS, iiJac03'>^b^^yH8 7mL (4 2 6mg, 
3mmo 1 ) ^nttt. SB*T(CS-&!H8«4, ^fefSft 

4»lc^-McoKfe«lH*:;:)^'A o tzmmm. tti-yX^-^tz. i 

ti^-^im 1 . 5 %MisK* u M^mm l O m L 
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f/P4 0 0mLi:*4 0 0inLi:Orat'^S2Uw. ^ 

m s- jt jn<07K 4ooinLT'3iii, <^:^c^aft^afl:-^ ho^^ 

A^KJf jg 5 0 m L X'^» Ltz . ^ S: BSK"? 

Ti''J;*y/l''C<079 yi'A^'O'7h/97 -f- ( 1 
9 : I's^ftV-KiSxf-yKai&jgSf) {::J:-5T. ?A 
1^?l54. 31 g (87%) A^'f**^*!/^. TLC 

t:, 4 OOMHzi H NMR (CDC 1 3 ) l±. 

[0 1 I^BSC : 2- (4-T$/7x-;l^) -2 

2-^f.;i,-2- (4--bn7£-yi') yayi^tyWt 

X.^)V4. 27 g ( 18mmo 1 ) , 1 0%>'N'^i^'>A 

- i^3l 2 0 0 m g i If *4»X y -;H 2 0 m L 
^^^K-n^^^^^t bUz (l*lgB7l<^E4 7 P s 

i ) 2B#^^aL7t. lffi«$rg^T<7)-fe7-^ brjfitcj; 

74g (100%) S-f#^. ^fHiTLC (4 : 1 

-ty-EtOAc ) icJ;OJ^«r$)o/'c, 400MHz 

1 H NMR (CDCl 3 ) \t. Ji^Otiiit-itLT 
t^/;:, M>?.'<^' (ES I) : m/e = 2 0 8 

(M+H) , 

[Q 1 0 3 mgSD : 2- ( 4 -b H7yV7x-;^-) 

- 2 - ^ -?-/urp tf^yjgX^/l^ 



2- (4-rsy7x-;u) -2-^-^;prntjri'K 

X^;U3. 72 5g ( 1 Smino 1 ) cOiaaiS (18m 
L) {giS?:*-T-feh>i8T-l 0— 5-CC-CJSffL 
^A^^j. ffiffiK-^h'J'^i^l. 2 9g ( 18. 7mm o 
1 ) (^mm (*7. 5mL)ii/^\ S^j-PaWtTiTF 
Uc. iOffl«T1«#5:$<9t3 0^<ie?t^. iJ: 

Wi'miiLfz. rWii 1 0-1 5%m^i.iX, * 

-T^hym^mT^zmfLtzmtt^--xx- 2ym 

1*12 0. 3g (9 0mmo 1 ) fOjfitgK (14. 5m 
L) ^?ffilc?®TL/v:. iTFJi, i*ia5?SS*''*^-5°Ctc*i 

^#$nl.J:^'3:a5ET^f^^^. mr'Piz/fj^mf3<^m 
ifz. mrnj^. - 1 o — 5t;ti«#Sr i i^eitt 

tz, ^mmmizx^xmt:L. n^^'j^mtmm 

x.^)V2 5 0mL«f«>L^v:. g^irxf-/U?§JSt5rM*I* 

^K-f h u A*jg?s 2 5 0 m L x'T&Mm< jas L . ^ 

?BE?i4-'t'-Ci^U>:. Pi?x^/^■B2r^a^Dlg^b:^h'J'> 

5 0 m L f L Tt: . m.-^'m±^i r3a l-c 

'^^JgSrff-^/c. PKxf-yUfflSriSKvr^^i^-^A-C'IK 

9g (65%) ^'i^tz. 500MHzi H NMR (C 
DCl 3 ) {i. tg^cO«itt-StUTfcO> r<ii'-«o 

[01041 nit^ 2 (ciaa<7)4^)ii: iBiai«o^iiit(af o 

[0 105] 
Ut3 1 ] 






X-R7JI8 


R| 


m/e 










2A 


P 




574 (M + H) 


2B 


0 




574 (M + H) 


2C 


7 1) HMe- ^Me 
Q 




574 (M + H) 


2D 


r~V HMa Me 




594 (M + H) 



(S8>)01-106685 (P2001-V8 5 
[0 106] Ut3 2] 



2E 


/^Me. Ms 

11 

o 




537 (M + H) 


2F 


/^Me. Me 

0 




537 (M + H) 


2G 






620 (M + H) 


2H 


Me-^ 




609 (M 4 H) 


21 


9^Me. M» 
O 




553 (M + H) 


2J 


9^^^*^ Me. Me 

o 




553 (M + H) 


2K 


Me 

?^^Me^ Me 

o 




581 (M + H) 


2M 


/ IMe^ Me 
Me 0 




565 (M + H) 



[0107] [^1:331 
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2N 


/"^iMe^ Me 




565 (M-i-H) 


20 


P 




591 (M+H) 


2P 


HMe^ Me 




5R8 (M + H) 


2Q 


0 




551 (M 4- H) 


20 


0 


4— tys?;u 


531 (M + HJ 


2S 


0 




653 (M + H) 


2T 


r 1 Me Me 

Me-'^^Y^ 
0 




579 (M + H) 


2U 


Me 

o 


4-e'je;A. 


579 (M + H) 




t:34] 


2V 




3-tr'Jv;u 


605 (M + H) 


2V 






605 (M + H) 


2W 




4-tf' JVJU 


563 (M + H) 



^^m3. 1 

CO 1 09] 
Ut3 5] 



CH, 

5- [2- (3. 5-i/;<^;l/-7x-;l/) -3- [2 
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lH-^>-H-;l.'-5--f;P] -2-Xf-yl^-4. 4- 
y^f-;U-2. 4--;hKot^7'/-;l— 3-:tV 
fm3. 1 A : 2 -Xf-/U- 4 . 4-y^^/l/-5- 
(4--ho7x-;P) -2. 4-yh HDl^5V'-yU 

2. 2-j^';<-?-;l'-3- {4-~hn7 -3- 
^j-dfVTDtjJ-yS^^/l/XXT/l' (Yang.C.Y. ; Wnek. 
G.E.. Polymer. 1992 . 33, 4191-41%) 1. OOg 
(4mino 1 ) . i^a':7KXf-yHiK7i''>3. OOg 
( 20inmo 1 ) , 2-;^ h^vx^'y-zUSmLfeJ: 
l^*i^K4 m L(Og^*^ , ll^*»^ji?5St-gmTtw 2 

Si|«)$»lSxf-;l't*i:wrat':JJ-ilt3t. fti!xf-;Pffi 

ETtcjg^LT, BflStfeJSfB (ll^^l 2 1-1 22X:) 
7 0 3mg (6 7%) ZtHiTLC (2 : I'S 

^-ty-EtOAc ) 50 OM 

Hzi H NMR (CDC 1 3 ) ti, 
L-TV^/c. (PB-NH3/C I ) : 

m/e=232. 1 (M-Et) , 265. 1 (M + 
H) . 

10 1 \0^ mS3. IB : 5- (4-TS/7X- 
;l/) -2-x-^;W-4. 4-yj<»/l/-2. 4-ybK 

mnM3. 2SPtEC0^)i{Ct«-5T2-X-?-yl.-4. 4 
-i/^f-Zb-S- (4--hn7xX;U) -2. 4->'' 
t KDb7>/-/l— 3-51■>'^07K*<k5:^7oT, ^MW 

mTmnmmi*^ (Siiiii is-i 20. 5-0 m 

fz. ^iXiiTLC (1 : l'\^-t>-EtOAcfcJ;yr 
98: 2CH2Cl2-MeOH) t J: oTl^«fJ>o 
fz, 5 0 0MHz 1 H NMR ( C D C 1 3 ) (i, fg^ 
Ofiiitt-gcU-CV^^C. Sft^'^^'b^A (ESI) : 
m/e = 232. 1 (M+H) . 
[0 111] m^3. IC : 2-X^yU-5- (4-b 
h'7yV7x-;U) -4, 4-y^f-;U— 2. 4-yt 
Hob7y-;P-3-:ty 

(as : ^is) itKs^-tsmti, mMm2<7)m'^m 
^imDizK^Gco^miz^-iX , 5-(4-rsy7x 

zi/l-) -2-xf-/U-4, 4-=J)<'i-lU-2. 4-i^'t 
Huh'7/-/P-3-:ty*^f>SS%«f^^L7L-, ; 
cO??5a$r^jK2i4lC^L, 2 : lEtj 0-CH2 C 1 

mmi^Tizmmtx. ^mmmmii^ (n^i 

3 1. 5-13 5'C:^IB) ifmSOXT^t:. TL 

C ( 9 5 : 5CH2 C 1 2 -MeOH) l,ZXr,Xlt^ 
WC'h-ffZ. SOOMHzi H NMR(CDCl3) 



[0 112] KPb'3. lD:5-r3-(2-7Syx 
^/l/)-2-(3. 5-^'yf-/U7x-yl/) - 1 H--^ 
>K-;l/-5--f/l^] -2-x^yU-4. 4-y;<-f-yl^ 
-2. 4-xb HPf7y-;l^-3-^y 
Rie^SSr 1 5l^t L^UW'h, Ilife0<3. 2SPgA<7) 
#)iB(C(a!oT, 2-x^y^-5- (4-bK7->V7x 
:::;l')-4. 4 - f-^U- 2 . 4 -i^'b Hnb'^V- 
yk-3-:t>'i:3-:7oo7'ne;l'3, 5-i^'^f-;W7 

>'^tv'J;!7y;UTi7)7 7 7 v-i^'n-7h/7 7 -f- (9 
7 : 3fcJ:U^95 : 5CH2 C 1 2 -MeOHt<Xt9 
5:5:0. 5feJ:?/92. 5:7. 5:0. 75CH 
2 C I 2 -MeOH-jgNH4 OH) ^rffoT, 
ecO®V^?Stlcfti&lR^2 7%i:i#/c. 5 0 0MHz 1 H 
NMR (CDC I 3 ) {i. fgSiO^Sjit-ScLTI.^7t. 
WiX'^^'h^A (PB-NH3/C I ) :m/e=4 
03. 2 (M+H) , 

[0 1 l3] Sm3. IE : 5- f 2- (3. 5-i^'^ 
•f-;U7x-;W) -3- [2- [4- (b'jy>— 3— < 
/t^) T'^/t-'TSy] x^;l/- 1 H--f yK-jt^-5-^ 
-2-xf-/P-4 . 4-y>^/U-2. 4-ybK 

a'CyV'-)\^-3-:^y 

5- [3- (2-TSyx^;P) -2- (3, 5—>'^ 

-^)Vyx.~iV) -iH--fyF-;t^- 5-^/1^] -2- 
xf-;W-4. 4->''>^;L— 2, 4->''bHDb7V- 
/l/-3-^rv82. 5mg(0. 205mmol).fcJ: 
124mg(0.475mmol) 

M'^Xm- 1 O-C — 5X;(C-CM#L^:*>'^>. 4- (t 
'J yy- •f^)VTfVf^ K 3 4 . 3 m g 

(0. 2 3mmo 1 ) coBItKCDC 1 3 (0. 5 0 0m 

L) nmmA^f,z^->xw^'i^zMi.fz. 
mx^T^z3o^mBLtz. lass-M-t, «^>»c 

**^b*';'^-M-'J'>Al 0. 0mg(0. 265mn(i 
o 1 ) $rSP;t, lS*>{cllSS-SJSJfiL, JS?S(cov^TM 
3gt'HSSS\&iii^itiL?t:. il^1*)$r-10 — S^Ct' 

mnLtcifih. mAi.^if y-)V350m\.^^^izM 

:i<r>i^m.x'mmm'rtz. 4 5Wk. m^wi^mm 

:r.i-/i.byiit(r>mX'^mLi::. SKx^y^iJ-y^^ y 

S)lL/::» ^gif^jtcov-iT. 1 0 00/xc;)>'|J;<?yyi'G 
F7'U-h6tS:T'fiO^J-lXTLC.(87. 5:12. 5C 
H2 C 1 2 -MeOH-C'S^) iZj^hWm'n-ifz. ± 
ml(n^mZ'0\^XS^m^:'n■:>X (90 : 10: ICH 
2 C 1 2 -MeOH-igNH4 OHXcni^HHzX-^ 
X) . m^-'yjL&<r)m^'^iSM.^4 9. 8mg (4 5 
%) ZiUiTLC (90:1 OCH? 01 2 - 

MeOH) IZ^-oXim^mX'h-ofz. SOOMHz' 
H NMR (CDC 1 3 ) Ig^wmiit-SCtTV^ 
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tc. n».:^'^^hyJ^ (ESI) :m/e = 53 6. 4 
(M+H) . 

[0 1 14] igfegl]3. 2 

101153 

[{b3 6) 




Me 







1 H-^yK-;u- 


5->f/K -4->f';P- 1 . 4- 






SP^^3. 2A : 2- 









(2. 5g)<!^S?«{tert-r^'y-;H3. 5m 
L) {c. 4-:::ho7x:::yl^tF7>-'yi. 65g$rjD 
Sa-C2 0^i-SSiJfUc. -e::-C'9 0%#7K^^y 

mmit-^mm^b ixntc (1.4 

g) . 

[0 116] g5gg3. 2B : N- ( 2- C2- (3,5 
->-';■< ^;U7x-->W) -5--ho-l H-^vH-yl/ 
- 3 - ^ /Ul Xf-;P > >^yXr S K 
2- [2- (3. 5->^;<-f-^U7x-;U) -5--hn 
-lH-> f yH-/U-3->f;P] Xf-/U7i> (3. 0 
g) (IM^ig^b^f-L'VSOmL) fcO\:-C, h 

Ux^yur5y4. OmLtiKl^US'fbO^/'fvH . 4 

T, ( 1 . 4 3 g ) . 

[0117] mS3. 2C -.^yj^'/V— {2-\2- 
(3. 5-y.X-f-;l^7x-=:;l^) -5-~hD-lH-^ 
yH-;U-3--f /l^] xf-yi/> tS>- 
N-{2-[2-(3. S-v-'^-f/P^xX/U) -5- 
X^D-lH-'f yh--;U-3->f/U] Xf-yl/) OX 
T5H(1. 7g) C0{§?S (IK;4cTb7tKD77>l 
3 0mL) Sr}aj*t=5r*»'^, -f-mcif^ytfO 1 Mr h7 
tHo7 7yj§*S3 5mLSrjD<c, S-^1?55-jte8Ti9>-5 



-i/;<f-;UX:J'y-;UrSy ( 1 3mL) X'imL. 

mx-mm^Lti, 3i^iafs. ^^^s-^^aiLTsat 

L. J^ffiTlcS^L:'^. =y')ijyiVX'<nyv'vi^=.if'a 
-f- i^it^^l^y : ;^:?y-/l'9 7 : 3) 

l:J:4«l!!t\ ^a^t^ ( 1 . 5 g ) mtz, 
[0 1181 gPi3. 2D 12- [2- 

(3. 5-i/;<f-/l^7xX;l^) -5-xhD-l H-^ 

yH-;P-3->f/P] Xf-jt^f - (4-b'';y>-3- 

^yi^'/U- { 2 - [ 2 - ( 3 , 5->'';><f-/U7xX/P) 
-5-xhD-iH-'f >-h'-;u-3-'f;P] x^/i/} 
75y (700mg) l3j;y'4-e'Jx>'-3-'fyur 
^/l/T/Ur h H ( 3 1 4 tn g ) <OfI^!|*I$rBa*^ :5'>'- 
/^ 3 0 m L (C>§*» L . -?-tLtcr/}fis3At^^a.7-x- 
7'x|«)2g$rlini/::. y-vyi\^:^amkitaz.hzb 
X\ COjI^tfOpH5:5{3i9l5L, i^r/*^-!!:*'? 

h u A4 4 1 m g ^mi . m.-^mm^xmi 

i^'J^y;Ut'C07 5 yxA^'UVh/7 7'f- (*g 
-fb^f-Uy : ^^'>'-;U: *BHI:rytx»>A. 96: 
4 : 0A»<o9 6 : 4 : 1 ) tCiSttS^ffoT. SSfli 

(67 6mg) $r#^c. 
[0 1 1 9 ] apa3 ■ 2 E : 3 - ( 2 - f^yy/P- 
(4-tf'Ji^V-3--f;l/-y»;U) 75y] x^/k} 
-2- (3. 5->'';<^/P7xX;W) -IH-^yF- 
^yi^/U- {2- [2- (3. 5->'Vf-;l'7xX;U) 
-S-xhD-lH-'f yF-;U-3--f/U] x^yH 
- (A-i^O'Jy-S-^iU-y'f-il-) TSy (350 
mg) (M?*x^'y-;P3 0mL) ^mni. ^ 

ilC7*- (SHiffi^) x.y^;H!«?3 0mgiSrSP;i;^c. 
RjS7^X3ti*?gM5:K0ft(t, «fmt5J;I/*«ll 
(30) . M^-C-JfiJ*Uc. 3i^iaf^, SiC 

/c, i^'J;<?y/Pt-c07 5 vi^A^'n-eh/57'f- (« 
-fb^f-Uy : ^^-y-;!/: 7j<iS'ftry*x<^A. 96: 
4:1) CJ:S«i^2r^fo-C, Sm^k^ft (24 6m 
g) 5rfl?t, 

[01201 mis • 2 F : y'/l— i 2 - [ 2 - 
(3. 5-y>f-/l^7xX;W) -5--ryyT^^^-l 

H-'f yH-;u-3-^;i>-] x-f-;p> - (4-t^Ui/'y 

3 - {2 - [Ky'JiV- (4-t'Ui^>-3— f;U-7' 
^yU) rsy] x^yp) -2- ( 3. 5-'J3i^lVyx 

-IV) -iH-^y\^-iv-3-^ivr%y (i20m 

g) t7)S?8[ (^tSiby^U-y8mL) {:0-CT\ h'J 
*xyy2 6. 6mgfc<J:(Cb-'Ji;yO. 0 5 0mLS: 

ffT(cffi«i LT , mmmit-^m^'mz ( 1 2 o m g > . 

[0 12i m^3. 2G: 1- [3 - 12 - TOi^' 
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"f-lV) -2- (3. 5-i^J<^lly x~Jl) -lH--f 

W&l.fz\i-h^'0<^T'J\tr)Vi-^M, {0. 6mino 

i^'/U- {2- [2- (3. 5->'';<f-/t'7x-;l^) -5 
-A yi/Ti^-b- 1 H--f yH-/p-3— xf- 
;H - (4-t'J>'>-3--fyP-7'^/U) r5>'l 2 
Oing$-JPi, ig-^?:JfcSTjDllftL-Cjia$-ti-/>:. 2 
OB^ram, \^-^^<^nLX-^Sik. L. fg^L. 1 MS 

^f-lxV: ;><^'y-;U, 88:12) t'««tT. WM 

it-^^ (58mg) 

[0 1 ?.7A im-^. 2H : 1- r3- <2 - [^^J 

!V- (4-tr'j-/y-3--<^i— r-f-;!^) t$/] x-f- 
/t^}-2-(3, 5-vp<-f-^i^7x-/i/) - 1 H--f> 
H-;^—5-■^y^-1 -A-^-'i-iV-l . 4-ybb'O'r 

1- [3- 12- [^yv/p- (4-e';yv-3--^ 

;U-7^;P) -rsy] x^;K -2- (3, 5-^';^ 
f-/W7x-/P) -lH-^yK-/l^- 5-^/1^] -1. 
4->''hHnrh5V'-/l/-5-^rv (25mg) CDjg 
}S(ffiW<N, N-i/^f-ZU^/l^ArSHl. 5mL) 

0- CT\ MSS^'J-^Al 3mgt<J:H3'>'fMf-;Pc01 

'J;*yyUX'fi079-/i^a^'DVh^^77 ^- imi:^^ 
(2 0mg) ?rt#^c. 

tOl 2 3] aiig3. 21 : 1- {2 - (3. 

f-;i^7x-;i') -3- [2- (4-b-'j vy-3--f/i/ 
-7'^yt^r$7) xf-/i^1 - 1 H--f yH-yt^- 5-^ 

1- [3- { 2- [<yV)V- (4-t°ll>''>-3-^ 
yl^-7>;P) rsy] xf-;K -2- (3, S-v^f- 
;U7x-;i') -1 H-^yH-/i'-5->f;H -4->?< 

^iV-\. 4 -i^'h For h 7^-/1^-5 -;l-y ( 20 
mg) co^?g (>:?y-yl'4mL) Sr}Slt¥L^*{^>, -e 

iitc 1 0 j/^i. -imM 1 5 m g t 

»i!(3 0%7jQSjgO. 0 2 0mL) ^ap;?.;t, K£>7 



3^±-CiFiiL. «ffiTt»tilLJt. iS 
li?%)5:7 7-v>-jiJ'DVh^7 7 -f- {i^itj<f-Uy : 
J^i'y-ll-.ymitTy^t-^A, 95:6. 5:1) 
TltiliLT. miift-^!|*l { 1 6mg) mrz. m/e = 
496 (M + H) . 

[ 0 1 2 4 ] Mi^ft^l^ 

a^A : 4-:yoP-N-^h^y-N-;<f-/^7'f-/l/ 

4- ^'nn7'f-;l.^'n7^ K ( 1 0. Og)<Oi§a(HK 

*ig'f[:^f-^>'2 0 0mL) N, 0--/yf-;Phh' 
DJfv;l.T5ylgK15l 0. 4g5rjBx/c. iS^ftSrM 

*Ttc«#L. mizmtxm-ci^&ix 2 sriar 

t«mL^A>'«b- h'Jx^/PTSy (29. lmL)5: 

*^2o^ia*>(tT}gTL, ikWi^^fSiUz, mi&x'i . 

/PX-r/P 1 0 0 m L t t&aSKK't h 'J 1 

0 0 m L i: ^O^t-^^E L 7t . W^Jl jiJDeOfaftMMK 
r^ b 'J n'A 1 0 0 m L -ClSfeJf L . *fflS:X-T/l^T'j£ffl 

jiL. jSffiTtcSiaLT. }|S4«^10. 5g(90%) 
.lillii H NMR (CDC 1 3 ) X+^^j:^ 
m^^lX\-^tz. mt^^^^hyM, (PB-NH3/C 

I ) : m/e=l 66 (M + H) . 

[0 12 5] f5Pa^B: 3-^OPrnl^;t^ 3. 5-'>' 

5- ynt-m-^i/U-yi 0. 2mL(13. 9g: 

7 2inmo 1 ) <7)8K7i<f- h 7 h K D 7 7 > (200m 
L ) WmimMf^z- 7 S-CT-Mf+L^rA^'i^ , n -7f- 
yl/Uf-'>A02. 5Mf-h7t Ka77>?§fffi3 5. 8 
mL (84mino 1 ) ^jgTL^t. -78*CT1 5^ 

4-^'nn-N-;>< bdf>'-N-^^;P7'^;l'T5 
Kl 0. Og (6 0mmo 1 ) cT^K^Jcr h 7 b H D 7 7 
y (30mL) 2 5-3 0^ia*>ttTjiSiTt^. 
#^>iX7t?f - 7 8°Ct-4 S^^ISJ^ L . i^Ctc^BflSI 
XW^hXW^t htz. 2 NJSK4 0 m\.i:MtXKm 
S:f|E±L. ftKx^;Pt*tcorat-^ieSrffo^. 

"^j^Tmrnx^nLtz. ■^wmwL^w^m■rv')'^2.xm 

■•/$^a^D-7b/97>f-Srff-jT. >4«!f?J8. 91 g 

(7 0%) $r^fc. Cil{±i H NMR (CDC 1 3 ) 

[0 126l %ifegl3. 3 
[0 127] 



(33>)01-106685 (P2 00 1-H85 




Me 



\2- [5 - ( 2-yf-/l^^>-j>V-;l— 1 --f/U) - 
2- (3. 5->-';-<^/U7x-;U) -1 H--f 
-3-^;l-1 x^;i/} - (4-b-iJy>--3-^/U-7' 

K^3. 3A:<y'J)\^- {2 - [2- (3. 
^;i/7x-;u) -5--ho-lH---(yH-;i— 3- 
>f;l-] xf-;L^t ;!?;U/-?Syi!t e r t -^'^/t/X.^T^U 
^yi/ll'- {2- [2- (3. 5->''^f^;l'7x-/l') 
-5 --ho- 1 H-^ y H-;P-3--^;H x^;!/-} 
r5> (4 50mg ;|li6fi?lJ3. 2Sli§C ) cOjSiS (T• 
h7h HD77y 1 0mLtJj:(/*3mL) izox:T. 
X - t e r t - 7>;L'i'";<?-'t>^>- h491mgi:^ 
;*'J'>A2 3 6mgS:jD0t. n^tlfzmMWi^O'CT^ 

^ialXKmW±l. S-&%$:atKxf-/>Tl4aiL/i, 

^®?*lS:>''J;<?y;l^t'c7)77 7i^3.:7a-7h^^97 -f- 
C^^-l^y : Sirx^/1'3 : 1 ) T-ftSSLT. liill^k^ 

if?!) {5 30mg) 

[0 1 283 Klig3. 3B : {2- [5-r$y-2- 
(3. 5-y.><^;l^7xx/i.) - 1 H--^ yF-;i^-3 
->f;H Xf-y|/-> ^yy7^;»/^>'^'Syigt e r t-7'f- 

(2- [2- (3. 5-i''^f-;P7x-;l') 
-5--Kn-l H->f yh'-/l'-3--f/l'] xf-;l/} 

;>;W<5yB$t e r t - T'-f /L-XXf^U (5 30mg) 

Srn^b ixmmm 3 . 2 e ciei!j«o:^ffi{=a{3r(s!o 

t, SlS-fb^i^^^f^v: (38 7mg) . 
[01293 fai@3. 3C <2- [2- 

(3, 5->''^f-;i-7x-/i.) -5-^>-5^y-<;i^r5 

y-lH-^>H-^l/-3-^/W] xf-/l/| ;»;W>'N'$y 

jgte r t -7'-?-;l-XXTy>^ 
i2- [5-rsy-2- (3. 5-i''^^;U7xX 

)\^) -lH--fyH-/l/-3--f/k] x-?-y|^) ^yj/'yU 
ygSt e r t -r^>\^J::^y-fl < 2 0 Om g ) 

<nmwL (m^it^^i-yi omD tco°ct% h'jx 

KO. 0 6mL$r}STL. S^it^jS-iRjStmJfUc. 1 
i?xf-/1.3 : 2 ) mm'tr-^X. ^Mit-^^ (230m 



g ) iWz. 

[01301 fmS. 3 D : Ky'JiV- 1 2 - [ 5 - 

(2-7'^;i^yj>y-;p-i-^jU) -2- (3. 5 

-y;><^;l/7xX/P) - 1 H-^>K-/U-3--fyl^] 
X^;H yjgt e r t -y^;Ux;^-f;l^ 

12 - [2 - (3. 5-xJ><f-;l'7xX;W) 
- 5 -^yr? y /PT S y - 1 H y 3 
yH xf-/l/} ygt e r t -yf-ypxxr/l^ 

(8 0mg) <7)^?g (flii;k*g<b^-^W>'3mL) IC. b 
'j7xX/P*X7-f y7 6. 6mg. >f $^^V-;P2 1 
mg. Ti^'-fbffilS (fUi^yiSft) 7 2mgfcJ;t^xX 
f-;UTV>'';i'-'-K4i^U-h0. 0 4 8mL$:-eiOJIUf 

Ti^'-fraiB- 2e'Jvy(29mg) $-jDi./t, ^'^jI:: 

OVhy7 7'f- ('^=3fy-y:Jg-fMf-Uy :8^ilXf• 
;^3 : 4 : 1 . <^:C2 : 0 : 1 ) iZXnXn^lX, M 
ll^b^% (57mg) ^#/::. 
[01311 f5B?3. 3E -.Kyj^lU- {2- IS- 
(2-7'^l\y<.y9Y-)V-\-'iiV) -2- {3, 5 

->-'yf-;i/7x-/i>) -iH— ^yH-/p-3--^;u] 
'<yi<'';i'- { 2 - [ 5 - ( 2-'f^>v^y9Y-)V- 1 

-2 - (3, 5-i>.Xf-;l'7x-/l') -IH- 
^yh'-/U-3-'f;H x^;H ;if/l.A5yi?t e r t 
-T'^^l^XXr^l/ { 5 7ing ) «7)?§fK (Jg-fb^^f-Uy 
3. 5mL) (C0'CT\ T-V-zl/O. 1 2mLi:»:(C 
bij7;P::tDiteo. 8 0mL$-Jn;c, ig-^ft$:0*Ct' 

®thm:V)V3iyt<nmiHzX->XWt:LX. mwM 

^■^^^mmx-wz. 

[0 132] m^3 . 3 F : ^yi^)V- { 2 - [ 5 - 
{2-7''tlV^y?V"-)V— l-'iiV) - 2- {3. 5 
-Vyt^)Vy3u-)V) yV^'-)V-3-^)V'\ 
xf-;i/} - (4-h°u>-'y-3 — {)V--f^)V) TS.y 
Ky-^jl.- ( 2 - [ 5 - ( 2 - ■f^il^yS'Y-)^- 1 
-^fU) -2- (3, 5-v^f-/t-7xX/l^) -IH- 
>(y\i-tV-3--^iVl x^yW} rsy (58mg)5r 

Jil4fc LT . ^ifefiai 3 . 2 DCi&mco:^aic{jJ3rfie-5 

( 4 3 m g ) 

[Q 1 33] f5Pa>3. 3G: { 2 - T 5 - ( 2 -T'-f-;!/ 
^y^'/-)l—l-^H') -2- (3, 5-i/^^/P7 
xxyu) -lH--f yb'-Zl-- 3-^;l/] Xf-zP} - 

(4-e';yy-3--<;i<— rsy 

^yi^Jl- {2 - [5 - (2-7'^;W'<.y:J'y-/l'-l 

-'fyw) -2- (3, 5->'';^-?-;P7xx/i/) - iH- 
^f yh'-;u-3— X.^>\^\ - (4-tU>''y-3 

-■<;U-7"-f-/l-) rSy (4 3mg) i:imbLX. H 

te0>j3. 2 1 i.zmL<7)ijmizim&.'>x . m&it-^ 
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(34mg) int:> m/e = 522 (M + H) . 
[01 341 HifegljS. 4 
to 1 35] 
[^b3 8J 




Ms 

{2- r2 - (3. 5-y^f-;P7x-/l^) - 5- (5 

- ^ y r 1 ■ 2 . 4 ] :t#-ti/7V'-;P- 3 - 



^/U) -IH-^yh'-zU- 3--f/l^] - (4 

ggKI3. 4A : (2 - r5-yry-2- (3. 5-y 

^■»-/i/-7x-/i^) -IH— 3— 

3- (2-TS/Xf-/U) -2- (3. 5->'V^/P7 

x-;!^) -iH->f yH-;i^-5-X7;i'/'K-hU;P (SI 

3 . 2 A izsim<^^mi,zinm xmm ) ^ n 
mti xmmm 3 . 3 Atists^o^raicj -cms 

jb^l*) (300mg) 

f0136l g|i§3. 4B: {2-[2-(3. 5-y 

;<-f-/l-7x-7P) -5- (N-hHoJrv-;»/l^>'N'$ $ H 
-f/U) - 1 H--f yH-/W-3-'f;^-3 X-?-;!^} 
^ yjgt e r t -•f^lUXXTfl' 

{2- [5-j^ry-2- (3. 5-i/>^/l^7x- 
/l^) - 1 H--f y K-/U-3--^yH xf-zl-) /fyu/x's 
ViSt e r t - r-J-^UXJ^r^l- (300mg) comWi 

(x^'y-;P5mL) DtS!;&';'>A7 2 5ms*5j: 
X/t F odf i^/PT 5 yi&W^ 2 7 3 m g<7)X:$' /-/l- 

(7mL) SSiStCimi, ^f*:$:jK§-C'SD^UTS»S$ 

8 ) TmmLX , mmt-^'m (l O 5 m g ) 
[0 137] ^3. 4C : { 2- [2- (3. 
^^;l^7x-;l^) - 5- ( 5 VT"^/!^- ri ■ 2. 
4 3 ;^-=^-»i^'rr-.>l/-3--fyU) -lH-^yh'-/l/ 
-3->f;l-] x-?-;t-> ;<>/^-v>'Syigte r t-T'f-zP-x 

•^y^$K(0. 0 2 5mL) <OJS?R (fSfl:;<^Uy4 
mL) SrJStft^*^^,. -eit{ci-tHn^>"Cy/b 
IITV-;K37. 8mg)fciUfl- (3-v^-fyJ^ 
r 5 y TO t/P) - 3 -X.^)Vi!})V^^z/>{ * KiSKii 
(43. 6mg) ^SD;c., ^fl^>ISM$: 3 O^^^fOL 
fc. {2- [2- (3. 5->'';<f-yl'7xX 



-5- (N-tHndE-i^;5;py<$5H-f;l,) - IH 
- >• Xf-;P ) ;Wn*5 t e r 

t -T^^/PXXx/l' ( 8 1 mg ) iOjgja (^{b^f-Uy 
3mL) ^Jn;c., RJojg^SSTIiJf L^>:. 2l^Paf*. 

j«ffrtwjilB L . f)VX<r>V 5 -y -> a ^' 
D-7h^57-f- (fi-fk^^Uy : 6 : 

4 ) X-m. LT , ggl-fk^??? ( 8 1 m g ) ^'f#/c. 
[0 1 3 8 1 ^gg3 . 4 D : 2- r 2 - ( 3 ■ 5 
•f;1^7xX;U) -5- ( 5--^y7'f-/P- r 1 ■ 2. 
4 1 ^^-t y 7y-/l— 3-MV\ Y-lV 

{ 2- [2- (3. 5->-'^f-;l/7xX;P) -5- (5 
--f VT'f-;!/- [ 1 . 2 . 4 ] 5f#-t->'rv*-yl'-3- 

-f;l/) -lH--fyH-;l^-3--^;U] xf-;H /}i\^j< 
= :^Kt e r t -7>;UXX-fil^ ( 6 7 m g ) iWMt 

Lx. m^ms. sEiztmconmunm-^x . mm 

^t-^(4 8mg) ^ntz. 

[0 139] IS|ig3. 4E: {2-r2-(3. 5-^ 

;^^;P7x-yi-) - 5- (s-^fyT"^/!^- [1.2. 

4 ] :t4r-'f i/^7V-;k- 3 - -f ;U ) - 1 H - -f y H 
-3--f/HX^;H - (4-b-'Jyy-3-^/W-7^ 

2 - [2- (3. 5->''^^;^7x->^) -5- (5- 
>f y 7"f-/P- C 1 . 2 , 4 ] Jf^-^-y'Tr-ZW- 3 

- 1 H— < yF-yW-3-^yl/] Ji^/UTS.y (2 
2mg) cOjtiS (^'on^fvyUAl . 5mL) {w0°C-C% 
«l*lSev^^*i/';7A (38mg) tmz4 - (3-e 
'Ji^Vl^) -T'^-h- /I/ ( 1 Img) $:SDi., 

i*{3. 7mg<7)p(^y-;K0. 5 0 m L> ?St ) SrflD 
fI-^*!)SrO'CT'«li=|iUc. 3 0i)-et, *5rJ0;c.TR 

JS&fTitL, ig^lt5*»exf-;n:'tttiiL;t. 

hVyy-i- {i^it^^Uy : ^i$^y-)\^9 2 : 8) l,Z 

x-^xwimmmmtx. mmit-^miWz (2 6. 5 

mg) . ni/e = 522 (M+H) . 
[0 1401 ^fifegl3. 5 
[01411 
Ut3 9} 






-2 




-X 







(©5))01-106685 (P20 0 1-"^ 

a^3. 5A : 2- [3- ( 2-t e r t-T'h^yXy /iJW^S. >-i!t e r t -y^il^XXTtV 



ji^^r^r./irs.yx^ii) - 2- (3. 5-y;<^/i^7x 

- 1 H-^ 5--</P] -2-;<f-;l'- 

2- [3- (2-r$/X^;P) -2- (3, S-i/';^ 

-iH-'f >H-;w-5-'f;H -2- 

3 g ) Sril^^t Lt^tefi?iJ3 . 3 Mz%m<r>imzt.ll$ 
^oXWMit-^ ( 1 • 28 g ) i'iktz, 
f0142l gat^3. 5B : 2- rS- (2-te rt 

-7>»i/;»yt^.t:-/ursyx^;u) -2- (3. 5- 
i^A'i')iy 3.-IV) -iH-^yH-;i^-5— ^/t-] - 

2- ;'<f-;l'rot^7i->-Bg 

2 - [3 - (2-tert-yb^j':<?/b.-K-;UTS/ 
Xf-zl-) -2- ( 3, 5->'';<f-/U7x->l^) - 1 H- 

yv-ji— 5-^)1] -2-^^yi'-rDtr:t>'BEx 

f-zl-xXr/U ( 1 . 2 8 g ) «OJiaS (X^'y-/U2 5m 

30mL$-SDi, ?I^!|5j$rj4raD»LT9 0'Ci:L 

L. i/'x^;l^x-f-;l.T-ttaj tTt (30) . 0. 5N^ 
mmtXyiimimittl, »Kx^;l.-Cl*iiiL;t. P 
Kxf-yl-Ji^r^Kii J;y7 7 ^ >-cai* L , MJ 
Arffi*L. «ET(=i8«IL.-C. ffl^Sfk^ (1.2 

3g) 

[0 1 4 Si ms. 5C:(2-{2-(3.5-i/ 
^f-/i^7x-;i-) -5 - [1- (j< 
^^yw) - 1 -.xf-/!^- x^;u] - 1 H-^yV-f\^- 

3- ^11-] Xf-yU ) $ ySg t e r t - 7'f-;l'X;^ 

2- [3- (2-te r t-7'hJfv;^/l"i<-yl'TSy 
xf-yp-) -2- (3. 5-v;<^yP7i-yP) -IH- 
>f yH-yu-s-'^yu] -2-^-?-yurafji-yi! 
(1. 23g) w<g!S?R (N. N-i/'p<f-yp*yi'/.r5 
K 1 5 mL) ICO'C-C, 1 - 1 y^a^^ri^Ky^hU TV 
-;KHOBt) 6 08mg, 4 -^-f-zL-^yl/;*^ 'J > 

0. 4 8mLt3J:i;fN, 0-i;;<-?-yp-t HDdf vyUT 5 
ySi!iS3 5 2mg5:jD;c. iS.-^mmmimit:, 

i5Wk, 1 - ( 3-x;<^y^r5y7•Dt•y^) -3- 

1. 'i-iVilfViiM^^ S h'ffiirS (EDO 826mg5-aD 

0 . 3 Nfii?Eir:>- h 'J -^A, mmm^i- v u a 
iiitXT'^^ ycDmTmtfz. ^mm^i-ho 

A-eBW<L, i88SW=oi^-C. >'';;<fyyl/T'<?)77'yv' 
a^'n-7hi5''77<- Cv'if+^y : i^Kxf-yi.3 : 1) 

[0 144] fM3. 5D : { 2 - [5 - (1 , 1 
^^y^-2-7)-^y-x^y|>-) -2- ( 3. 5-S/;<^ 
yi^7x-yu) -1 H— (yK-yu-3— fyl-] xf-yi^} 



(2- <2 - (3. 5->'';><^yl'7x-yU) -5 - [1 
- (^b^i^^'^il'^tl^J<=b-< il') -l-^^yl— x^ 
yH -lH--<yH-yl^-3-'fyH x^yP) ;i;?yUA'5 
VKt e r t-7'-?-yl^x;;^xyW ( 29 6mg) (7)^ 

(BW<Th7hHn77y5mL) (lO-Cr. 7K5g^t'J 
^•!7Ar/PS-'>A<;)lMTV7t Hn77y?§?gl . 

S^^<0. 3MaffiK-M^'j'>A;K^?g^tD;iTRl5^ 
l?±L/v:. fl4>ii:^^ift^^i^x^yUT-rtaJt. 
fflS-O. 3MfiiSi?-^b'J'>A*^fg. TiiUXl/yy^ 
ymxiki¥ Uz . Ztii:W^i- h 0 ^j^x-m I , m 
STlzrS^mi. i^U*y;PT«77 yi^A^ovh^^7 
7 ^ - ( ^^-^-y : |^B!X^yU8 5 : 1 5 ) i oT^ 
S3Lt , glS^b-^fi) ( 2 5 3 m g ) i'^%fz. 
I014 5] aPjf3. 5E: (2-{2-(3. 5-y 
y(^lUyjL=.ll') - 5- Cl->f-yU-l- (4->'f- 
yi/-lH--<$j^y'-yi^-2--(yi^) x^yi/] -IH- 
>f yh'-/l--3-^yl^) x^yu) Aiw<S.yWtt e r t 
-T'^yj^XJ^fyl' 

{2-[5-(i. 1 -v^f■y^-2-:t^v-x■f- 
y^) -2- (3, 5->''^f-yi^7x-yu) -IH— <y 
H-yP-3— fyt^] x^yK ;!?yi/A5>'Kt e r t-T" 
^yl-XXryl' (4 7 5mg) (-X^'Z-yH 5m 

L) (C, 4 o^tryi.h'yryi'f t KrKJMl mLt<J:(C 
*K^kry^-'>A2. 2mL$-3a;ts 
}5if*Uc. 2am. jBJd<^4 0%tyPt>Tyl'rt 
its ( 0. 5 0 m L) J:t^7KK^bTy^-'!7A ( 1 . 

imL) ^mifc. &mz4amiz. Kim^m^m. 
Tizimt. msmmmx-^MzwrnmL, yimxv^ 
-/y-t yeoi^x-mitz. -^h-ttc^mmiimii-ho 

A-cm L . mmmz-:>\,■^X -> ^J^yivxcoy y-y'y 
j,^'PVh;/77-f- (^^Vy : PKx^yH : 4 ) 
ftSgSrffoT. ISS^k-^l*) (4 0 2mg) 
[0146] mis. 5F: 2- <2 - (3. 5-x;< 
f-yU7x-;L.) -5- [ 1 -^-f-yu- 1 - (4-^-f-yl- 
-IH-^ 5r/-y|^-2--fyl^) x^yl^l - 1 H->f 
yY-)V-3-^iv) j:^iUTS.y 
(2- <2 - (3. 5-^';<f-yl'7x-yl') -5 - [ 1 
-><^yl'- 1- (4-;<f-yi'-l H— ^ sry-yi^-2 
x-f-yH -IH-'f VH-yW- 3--^ x-f- 
yi/) ;>>yl'yN'S>-Kt e r t -7-fyl^xxf yi' (353m 

s) i:mbLx. mwms. sEizaniri-nmizim 
mmit-^m ( 1 98mg ) sr^#^c. 

[0147] afe*3. 5G: (2-<2-(3. 5-y 
^f-yt/7x-yP) -5- [ 1 -;<f-yt^- 1 - (4-^^ 
y|/- 1 H-^ 5 j^V-yt^-2--f yu) x-?-yp] -l H- 
y H-;i^-3--^yu} -xf-yp) - (4-iiV>>y- 
4-^)U-yf-)i-) -rs.y 

2-<2-(3. 5->''^^yP7x-yl^) -5- [ 1 - 
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{4-;<-?-;l'-lH— < syy-;^-2- 
>f/^) x^;P] -lH--fvK-/l/-3-'fyP) xf-;i/ 
TSy (97mg) i:WMk L. 4 -h''J 
yU7-f-;Ur;UTt H^fflv^T. HSfififiiS. 2DtCieSccO 
:frSl::lja'8f-:)T . SS-fb^li!) ( 7 3 m g ) m 



/e = 520 (M+l ) . 

[0 1481 HSfeUIB. 1-3. 5(c:ie«cO#)«tl^a 

[0149] 
Ut4 0] 




Example # 


X;R7JIR 


Ri 












3A 


* M6 Me 


A-kf»Jv;u 


536 (M + H) 


3B 






510 (M + H) 


3C 


0 




524 (M + H) 


3D 


0 




528(M-kH) 


3E 






508 (M + H) 



C 0 1 5 0 ] Ut4 1 ] 



3F 


^ O-N 




522 (M + H) 


3G 






464 (M + H) 


3H 


H 




478 (M + H) 


31 


H^e. Me 




506 (M + H) 


31 






520 (M + H) 



mmm4 

[015 1] 
[fl:4 2 3 



» 
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1- [2. 2. 1] 

)V) -2- \ 2- (3, 5-i^><f-/P7x-/P) - 3- 
r2-(l. \--y)i^)V-A-\^^}'J>-A-^)V- 
■f'i'lVrS./) -Xf-/Wl -IH— OH-/t^-5--< 

)V) - 2-^f-;i'-ro>'N'y- 1 

miAA-.miy.l - (3-^f-/P-7'h-2-x:^/P) 
-rh^t KQf^7^7x■::■'»A 
mftrw:i/K2. 9g) <^?§?R ()Bi7KTh7t Hd7 
5>1 OmL) i;0°CT-, r h^b Hof-^7i> 1 . 
SmLJ-tID;!.. L-TSSi: L^t. 2 2^ 

it/vT ( 2 . 2 g ) . 

10 1 5 2 1 g&Eg4 B : 4 - r 3 - ( 2 -^^)Vru'<. 

mftl- (3-;><^yl— 2-7r-/l') -- rb7tHQ 
-?-:t7x:^'>A (381mg) (ffii?Kf-b5t 
Hn77y5mL) tO'CT's t'J vy-4 -^/U.-K^ 
i^Tyl-rtHO. 3 lmLt»:tC7KS'fl:-fh'J'>i.l 1 
lmg5:Jn;i, iR^!ft!l$r#iSSl^-T^igtL7t. 1. 5 
^St*. 'J >-'y-4 -*/U-1f=>r v-r/Urh H 

0. 1 SmL^JO;?., 3 O^^K, 7KSrJ!ini.TRjeS-(? 

'^'AT'BWtt^c. vy;ifir'/i/T<07 7-yxjL^'nvh/ 
e^^-ty : »Sxf-;H : 2) tJ;oT«^ 
l^^rmSSLT. SSfb^ (1 3 8mg) iWc, 
[0 1 531 g5gg4C : 1- (7-7i^'b'y^o [2. 
2.1] ^rh-7-^;t/) -2- (2 - (3. 5-y 
^f-;l-7i-/l-) -3- [2 - (4-b FPJri^- 1 . 
1 -yV^;l/-4-b'Uy>-4--fyl^-7'h-2-X 
-/PTSy) xf-;i^1 -iH->f yH-/u-5-^;l^} 

2- [3- (2-TSyxf-;U) -2- (3, S-v;** 
f-/l/7xX/U) -lH-^>'K-;l/-5--Y;H -1- 

( 7 -r-f t'i/^'D [2. 2. 1] -7-'^r^;p) - 
2-^^;U7-n/N'y- i -yfy (|ltfeM2tciaSfccOjra 
W3(irt«oTi!ijt. 7 0mg) CD^^ (ffii^JcTb^bH 



oyyyemL) tc, 4 - [3- ( 2 -^f-^U7'o/<.zi 
/U) :t=^v7-;P] b*'jxy (8 6ing) W-rh7t K 
D7 7yjlFS2inLt<J:{C-f b7^X ( h 'J 7xX/|/d-v 
<y) )^yV^l.2Amzint, jS-^ftJ-JteSt' 
«i!fiLt6 5X:fcL/::. 2l^ram. jI^!t?!lS:}$iPLTS 

/l^T'<7)77 y vji.7DVh^^57 -f- (lafl:;<f-^>' : 
;^:^'y-/l'9 2 : Sti^^dBS : 1 2 ) t J: |,»iliSrff 
•oX. ( 9 1 m g ) 

[01 541 gHlS4D : 1- (7-7¥fc'yj>P [2. 

2. 







-3- [2- ( 1 






-4- 




y ) -x^;l/] - 1 






5--^;u} -2- 





1- (7-r-fb-i^:5'a [2. 2. l]-7-'vr-^ 
/U)-2-{2-(3. 5-i/''^f-;1^7x-;l/) -3- 
[2- (4-bKo4f^— 1. 1 -i^";<^/l'-4-b*'J 
xy-4--f;W-2-7'xX;l'T5y ) X^/l.] -IH 
-^y^-)i'-5-A)V\ -2-jt'f-)vra/<y-i- 
:ty (2 7mg) c;)i§jg (ESyKr h^t F075y2m 
LfcJ;VP»xf-;U2mLcOift^^«) tCO'CT, 
b'J7^l-:to»i£0. 0 1 0mLi:<?:{::h'JXf-;l^T5 
yO. OOgmLSrjD;^. ji^?:®iSTlSi#Lfc. 1 
5:»-f^. i^igO. 0 3 0mLt^(>iZymit^<y=J'y-i^ 
-^2 8mg$rJ!lDx;t. Rje7 7X3{C7KSll«JSrffi 

x-p^i, mrizmmit:, i^u^yivxcoyy-y^y 
K<l:ry*-'^'A9 4 : e : i ) msaci-o-c, mmit 

( 1 5mg) i:'i%fz. m/e = 5 9 1 (M + H) , 
[0155] ||i6«R|4 i6j;il/2iztmco^mbmm<^ 

[0 1561 



Ut4 3 1 



N-(A)-R, 




[0 1571 
[^k4 4] 
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X-R7*8 


-(A)-Ri 


m/e 










4A 


U 0 


OH 

Me Me || ^ 


605 (M + H) 


4B 






591 (M + H) 


4C 


U o 




535 (M + H) 


4D 


LJ o 




535 (M + H) 


4E 


U o 


OH 


605(]Vf-i-H} 


4F 


_ Me^ Me 


TO 

Me ^s^^ 


549 (M + H) 


AG 


_ Me^ Me 




577 (M + H) 


4H 


_ Me. Me 


Mb >s^N 


577 (M + H) 



mmm5, 1 

[0158] 



Me^ Mg 




H 

-Me K^H 



;U) -2- {2- 


(3. 5->^';^^;^:7x-/P) -3- 


[ l-;^^;l'-2 


- (4-uy>''y-4-'^;i/-yf';i/ 


rsy ) x^;l/] 


-lH--f >'H-;i/-5-'f;H -2 






glPg5. lA: 2 





2 - ^f-^l^v^oroy^yiJ&^UICyi! ( 1 0 g ) Ojgai 
N. 0->-'>><^;Pt Ko^x^t^TSViSKtSl 4. 6g 



SSL-C, jftUcl^S. 9grf#^c, 
(0 159] mk5. IB: (3. 5 ->''^f-;b7x- 

y^-) - ( 2-;<^;i/y;?nyob';>u) .x^yyy 
S-yot-m-^yUy ( 5. 7mL) <7)}g?g (BiTK 
xh^bHD77>'l 20mL) C-78'CT-, n-r 
A<7) 1 . 4M'\^-9->'jg?S3 0. emLSran 

t. m.^imsr(MnLtz, i s^st. 2-^^;i-e/ 

H(5. Og) iO>§J8t (-fh7t h'D77>50mL) 
fcUc. lll^raS. 2N«i?20mLf:7|<40mLS:JlP 

'^'A-ClK^tT. ^8lik-&«) m^-^) 9 5g 
[Q160 miig5. IC : 2- r3- (2-rS/- 
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1- ;<f-;^-xf-yU) -2- ( 3. 5-yp<-f/l-'7x^ 

^::3^yBgxf•;ux■xf•/u 

2- (4-t H5>'V7x-;l/) -2-;<^/l'rnt:t 
yigX^;UX;^T;U ( 5 . 7 g ) <7)jijS ( n - 7":? y- 
;W20mL)tC. (3. 5-i^';<^yW7xX;P-) - ( 2 

1 . 3inL^Jni., f4?ST1g^!t?5lrSD^tT 1 1 O'Ct 
L/C. 16i^Pa^. jl^SrJ^JPLTErStL. iSET 

R{k-^ h U A . TKiD J; 1/7" 7 ^ y (?3liT'^# L^c . 

U/i. i/l);*y/WX'«07 7-i'i'J.^'D'7H:J^77-f- 

(a^b;^-?-U>: >^'/-/^9 5 : 5) 

o-C. MS{b-&!fe^?#/v: (2. 5g) . 

rni fti muss, id : 2 - 12- (3. 5-v;-< 

f-/U7x-/U) -3 - ri-^f-/U-2- (4-l:^l>y 

y-4--f/l^-7'^;l-T5y ) -x-f-yl-] -1H--^V 
h--;l^-5->f;H -2-;<»/U7-ol:::;i-yl!X^yt^x 

2 - [3 - (2-r5y-i - 2- 

(3, 5->''p<^;U7x-/P) -lH-^yH-;P-5 
--fvl^] -2->f-;U7'oh-:tyieX'f-/l'XXT/l^ (2 

3 3tng) 5rKipJi:L, ||*6W2g8lgAl=iet2<?):frftt 

»i(5't«o-c , mmit-^m ( 2 5 sm g ) 

101 6 21 IMg5. IE : 2 - [3- { 2 - [^Vv 
( 4 - tf 'J >->- 4 ->f /U- 7^ 
-rs/] x^;u» - 2- (3. 5 

-y;-<f-;l-7x-/l') - 1 H-^ 5--f yk] 

- 2 - > f-^l^ro tr^y^xf-yl^xxf-;!^ 
2- {2- (3. 5->'';<f-;l'7x-/l') -3- [1- 
/f-;P-2- (4-l:rUi'*>'-4--<7W-7'-f-;l'T5 
7) -xf-/k] - 1 H--^y H-ZU-S— -2- 
Xf-;Prntjj-yKxf-/l'X;^.r/K2 5 8mg) SrJS 

isttL, ii«ti?!2giiigBHie«co:fi«tc(a«3r(«oT, w, 

[01631 KI15. IF : 2- r3- {2- [Qy 
y-;»;P;K-;l.- ( 4 - tf 'J y 4 - ;t^- 7"^ 

yl-) rgyi - 1 -;<^;l-x^;l/> - 2- (3. B-'J 
X^lVyjL-}V) -\H-^yY-)V-5-A>\^^ -2 

2- [3 - {2- \.<y'J)Vt^=^ij)V^--lV- (4- 
tf'j f -757] - 1 -^f'/i' 
-xf-;U) -2- (3. 5 ^/l^7x:::;l^) -IH 
-'fyh'-zw-s— f/i^] -2->f-;i'roe^yKx 

^;UxXr/l/ ( 2 4 Om g ) SrH^iPli: llte0lJ2f$Pg 

c>,z%m<niim^z\i\m-^x . wm^-^^ ( 2 2 2 m 

g) i%tz. 

[0164l fg|ig5. IG: l2-r5-r2-(7- 
T-yb'y^Pr2. 2. 1] A.7-h-7->f/U) -1. 



l-y^^;^-2-?r^y-x^yUl -2- (3, 5- 
y^^;P7x-;t^) - lH->f y K-;U-3--fjl/1 r 

otrvu} - (4-fcri;yy-4-^;uyf-yi>) 

2 - [3- {2 - \.<y'JlVi[iii^A)Vif^->V- (4- 
t»J>'>-4-'f;l'-7"^/i') r5 7] -l-;<f-;i/x 
^/H -2- (3. 5-v^f-;l'7x-/l') -lH-'< 
yK-;i/-5-^/H -2-xf-;i-rnf;tyK (9 1 
mg) ^igf-ltL, ll«SW2Sli§D(cidicc;):^ffiWiiir 

(ier.-C, Iffift-^ia (6 6mg) mtz. 

[0 165 mgg5. IH : 1- (7-r-rb'x;yo 
f2. 2. 1 ] ^7-h-7->f/l/) -2- { 2- (3. 
5->^>f-;U7x-;l/) -3- r l-;'<^;l/-2- (4 
-e'Jy>-4-^;l— yf-zl/Tgy) x^;i/] -IH 
--f y H-;U-5— ^/Ul -2->f-/l^7°o>'<>-- 1 - 

{2- [5- [2- (7-Tift'v^'n [2. 2. 1] 

-7-'vr^;i') - 1 . 1 -v;<^^i'-2-?i-=^fy-x 

-2- (3. 5-x^^/U7x-/k) -IH-'f 

vHwu-s—f/H rot;!/} - <4-tr'ji/y-4 

-^/1/7'f-yl') yK'<.y i^'^l^XXr/l^ (6 2m 

g) iw-mti, %m\2mE\.zwsi(ni5mz^m% 

oT, (27mg) ^mtz. m/e = 577 

(M+H) , 



[0 166] ^CT5. 2 
[0 167] 
[^k4 6 ] 




Mb 



1- (7-rift'y^o [2. 2. l1-^>r^-7--f 

- 2- C2 - ( 3. 5->-'^^/l^7x-;U) -3- 

r2 - r^f-/u- [4- {t°>ji^y-4--( )i) y^f- 

}U] 75 7] x^ji/1 -iH-^yH-;i— 5--f;i/) 
-2-^^y|>-yDA'y-i -:;i-y 
1 - ( 7-7-f b'x:?n [2. 2. l]-7-'v7'-f- 
f\^) -2- [2- (3. 5-x>^;l'7x:^/U) -3- 

[2- [4- (tryyy-4-^;i') 7"-?-;u757] x 
^;i^] -1 H--fyH-/i--5-^;i') -2-;<^/i'r 

n/NV- 1 -^y {mmm2i,zim<^ijmzinm'ox 

S4jt) 1 20mg (0. 2 Immo 1 ) , -'N-9;^;l^A7 
/l'Tbh'6 3. Omg (2. 1 mmo 1) i5j;t/»1^3 
A^rW^i 5-i^-7'x2 0 0 m gnK-ifz^^yy^ 

mz. :*fy-)\^5mLfiit/ik9^^0. 12 1mL 

(126. Img. 2. immol) ^Mz.. 
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b'J'i'ASZ. Smg (0. 84mtno I ) ^Mt, $ 

a^'DVb;5''77 -f- (99 : 1 : 0. 1A^^>95: 
5:0. 5CH2 C 1 2 -MeOH-iiNH4 OHKi 
hUmm.) S-ffoT, llfe<OS('^?a4*ft9 5. 4mg 



(7 9%) Srtl^C, TLC (95:5:0. 5 

CH2 C I 2 -MeOH-?RNH4 OH) tCj:0*^«T- 
5 OOMHz 1 H NMR (CDC 1 3 ) JiJg 
^(7)«3tt-ScLi:u;^c. «MX'>^^'h5A (ES 

I ) : m/e = 577. 5 (M + H) . 

[0169] 




Example # 


X-R7*8 


Rio Rio« 




5A 


_ Me. We 


H 


577 (M + H) 


SB 




Me 


578 (M + H) 



wm^ (0171 ] 

%w^\-5{zwmnm^tmi.(nm}.z^'>x. m wtA 9 3 

[01703 
\\\.A 8 3 




Me 
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Example # 


X-R7JI8 


Rio Riob 


6A 




Mo 

A.B 


6B 


Ma Ma 


Ma 

5* H 


6C 


^ Me^ Me 




6D 


^ Me^ Me 


M8 Meu 


6E 






6F 


^ Me. Me 


Me. Men 


6G 


Me. Me 


Ma Me H 


6H 







(0 172] 



[^t5 0 3 
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61 


^ Me. Ma 


Kin kiin il 1 

M8 MB U 


61 


Me. Me 

U o 




6K 


U o 


Me wie u ^} 


6L 


Me. Me 
U 0 


H 

Me 




Me. ^M6 
U 0 


Me 'Is^N 


eti 


U 0 


Me 


60 


Me- ,Me 


Me 


6P 


^ Me^ Me 
' — I 0 




6Q 


^ Me^ Me 




6R 


^ Me. Me 


Me ^ 

> 



[0 173] 
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6S 


Me Mo 


f H 


6T 


^ Me^ Me 




6U 


^ Me. Me 




6V 


_ Me. Me 




6W 


^ Me. Mb 


H F^F 


6X 


Me^ Me 


H 

x"- ^N^^^.^.^.^^'v.,.^^ 


6Y 


_ Me, Me 


H 


6Z 






6AA 


Iff 


Me ^ 



[^1:5 21 
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fiBB 


Me 

o 


H 


6BB 


Me 

Jr^ Me. Me 
0 


Ms u 

^ — 0 


6CC 


>n Nte^ Me 
0 




6DD 


Me 

Me^ .Me 

H 

0 


H 


6EE 


^ Me. Me 
U 0 


H 


6FF 


U 0 




6GG 


U 0 




am 


^ Me. Ms 
kJ 0 




611 


Me Me 




61} 







[01753 



[-(k5 3 3 
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0 0 1 -mm 



6KK 


_ Me. Me 




6LL 


U o 




6MM 


^ Me. Me 


H 

I 

CI 


6NN 


^ Me^ Me 


a"" 

V 

C) 


600 


Me. Me 





(51)Int.CI.7 m<lsi^ FI f-t>K(##) 



A6 1P 1/00 


A6 1P 1/00 


5/02 


5/02 


5/24 


5/24 


11/00 


11/00 


15/00 


15/00 


15/18 


15/18 


17/00 


17/00 


25/22 


25/22 


35/00 


35/00 


37/00 


37/00 


C0 7D 401/14 


C0 7D 401/14 


413/14 


413/14 


471/08 


471/08 


487/08 


487/08 



07065. n-'^x^. A-XV ^ 
y . T^-JL- . 126 



07065. n-^x-f . -^f-Xh • 
y . r^:uL- . 126 
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07065, a-''7XH , h • 'J y^- 

y ■ r'^-jL- • 126 

07065. a-'^J:^ . h • 'J i^;^- 
y ■ 7^- p.- ■ 126 



(72) ^BM i-^J y^- • Xif • h 7 

07065, o-'^X'f, 'T-y^.h • 'jV;5r- 
:^ • r'^:iJ.- • 126 

07065, D-'^^x^. ^-Xh- ')yij- 
y ■ T^=ij.- ■ 126 

07065, n-n'X'f, -f-xh ■ Uy;&- 
y • 7'<.XJL- • 126 
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1. Title of Invention 

PHARMACEUTICAL COMPOSITIONS COMPRISING ANTAGONISTS OF 
GONADOTROPIN RELEASING HORMONE 

2. C 1 a ims 



1. A phamaceutical composition which comprises an 
effective amount of a compound of the formula 




wherein 

A is Ci-C6 alkyl. substituted Cj-Ce alkyl. C3-C7 cycloalkyl, 

substituted C3-C7 cycloalkyl, C3-C6 alkenyl, substituted C3- 
Ce alkenyl, C3-C6 alkynyl. substituted C3-C6 alkynyl. Ci-Ce 
alkoxy, or C0-C5 alkyI-S(0)n-Co-C5 alkyl, C0-C5 alkyl-0- 
Co-Cs alkyl, Cq-Cs alkyl-NRig-Co-Cs alkyl where Rjg and 
the C0-C5 alkyl can be joined to form a ring, 

^16 , or a single bond; 

Ro is hydrogen. Ci-Ce alkyl, substituted Ci-Ce alkyl, wherein the 
substituents are as defined below; aryl, substituted aryU 
aralkyl or substituted aralkyl, wherein the substituents are as 
defined for R3, R4 and R5; 

Rlis 
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R2 is hydrogen, Ci-Ce alkyl. substituted Ci-C6 alkyl, amikyl. 
substituted aralkyh aiyU substituted aiyl, alkyi -ORn, 
C|-C6(NRllRl2).Ci.C6(COhninRi2)orC(NRilRl2)NH; 

R2 and A taken together form a ring of 5-7 atoms; 

R3, R4 and R5 are independently hydrogen, Ci-C^ alkyl, substituted 

C1-C6 alkyl. C2-C6 alkenyK substimted C2-C6 alkenyl, CN, 
nitro, Ci-Csperfluoroalkyl, C1-C3 perfluoroaikoxy, aryl, 
substituted aryl, aralkyl, substituted aralkyl, R] iO(CH2)p-t 
Rl |C(OP(CH2)p-. Ri iOC(0)(CH2)p-. ^(CH2)pS(0)nRl7, 
-(CH2)pC(0)NRiiRj2 or halogen; wherein R17 is hydrogen, 
C1-C6 alkyl, C1-C3 perfluoroalkyl, aryl or substituted aryl; 



(I4 9>)01-106685 (P2001-K.85 



R3 and R4 taken together fonn a carbocyclic ring of 3-7 carbon atoms 
or a heterocyclic ring containing 1*3 heteroatoms selected 
from N, O and S: 

R6 is hydrogen, Ci-Cfe alkyl, substituted Ci-Ce alkyl, aiyl, 

substituted aryl, C1-C3 perfluoroalkyl, CN, N02, halogen, 
RnO(CH2)p-.NR2iC(O)R20. NR2iC(0)KR2oR2l or 

SOnRzO; 

R7 is hydrogen, Ci-Ce alkyl, or substituted Ci -C6 alkyU unless X 

is hydrogen or halogen, then R7 is absent; 
Rg is C(O)OR20. C(O)NR20R21. NR20R2I » C(O)R20, 

hfR2iC(O)R20. NR2iC(O)NR20R2l. NR2oS(0)2R2K 

NR2lS(O)2NR20R21^ OC(O)R20, OC(0)NR2oR21t OR20. 

SOnR20» S(O)nNR20R21t a heterocyclic ring or bicyclic 

heterocyclic ring with from I to 4 heteroatonis selected 

from N, O or S which can be optionally substituted by R3» 
. R4 and R5, C1-C6 alkyi or substituted C1-C6 alkyl; or 
R7 and R8 taken together form a heterocyclic ring containing one or 

more heteroatoms selected from N, O or S which can be 

optionally substituted by K% R4 and R5: 
R9 and R9a are independently hydrogen, Cj-Ce alkyl, substituted C1-C6 

alkyl; aryl or substituted aiyK aralkyi or substituted aralkyl 

when m;^; or 

O 

R9 and R9a taken together form a carbocyclic ring of 3-7 atoms or 
when m^ 

R9 and A taken together form a heterocyclic ring containing 3-7 carbon 
atoms and one or more heteroatoms when or 

Rio and Rioa arc independently hydrogen. C1-C6 alkyl, substimted C|- 
Cfi alkyl, aryl, substituted aryl, aralkyl or substituted 
aralkyl; or 

RiO and Rioa taken together form a carbocyclic ring of 3-7 atoms or 

O 
II . 
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R9 and Rio taken together form a carbocyclic ring of 3-7 carbon atoms 
or a heterocyclic ring containing one or more heteroatoms 
when m^sQ; or 

R9 and R2 taken together form a heterocyclic ring containing 3-7 

caibon atoms and one or more heteroatoms when m?K); or 
Rio and R2 taken together fomi a heterocyclic ring containing 3-7 

carbon atoms and one or more heteroatoms; 
RlO and A taken together form a heterocyclic ring containing 3-7 

carbon atoms and one or more heteroatoms; or 
Rll and R]2 are independently hydrogen , C1-C6 alkyU substituted C|- 

C6 aikyi, aiyl. substituted aryl, araDcyl, substituted aralkyi, a 

caibocyclic ring of 3-7 atoms or a substituted carbocyclic 

ring containing 3-7 atoms; 
Rl i and R12 taken together can fomi an optionally substituted ring of 3- 

7 atoms: 

Ri3 is hydrogen, OH. NRtRs, NRi lS02(Ci -Ce alkyl). 

NRl iS02(substinited C1-C6 alkyl), NRi iS02(aiyl), 

NRi iS02(substituted aryl), NRi iS02(Ci-C3 

perfluoroalkyl); S02NRii(Ci-C6 alkyl), 

SO2NR1 i(substituted Ci-Q alkyl), SO2NR i i(aiyl), 

SO2NR1 Ksubstituted aryl), SO2NR1 i(Ci-C3 

perfluoroalkyl); S02NRii(C(0)Ci-C6 alkyl); 

SO2NR1 i(C(0)-substitutcd Ci-Ce alkyl); SO2NR1 i(C(0)- 

aryl); S02NRll(C(0).substituted aryl); S(0)n(Ci.C6 alkyl); 

S(0)n 

(substituted Ci-Ce alkyl), S{0)n(aryl), S(0)n(substituted 
aryl). C1-C3 perfluoroalkyl, C1-C3 perfluoroalkoxy, Ci-C^ 
alkoxy. substituted C1-C6 alkoxy, COOH, halogen, NO2 or 

CN; 

Rl4 and R15 are independently hydrogen, C1-C6 alkyl, substituted Ci-Cg 
alkyl, C2-C6 alkcnyl, substituted C2-C6 alkcnyl, CN. nitro, 
C1-C3 perfluoroalkyl, C1-C3 perfluoroalkoxy, aryl, 
substinited aryl, areiUcy], substituted aralkyl, Ri iO(CH2)p% 
RllC(0)0(CH2)p-. RiiOC(0)(CH2)p-^ -(CH2)pS(0)„R|7, 
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-(CH2)pC(0)NRi 1R12 or halogen: wherein Rp is hydrogen. 
Ci-Cs aUcyl. Ci-Cs perfluoroalkyi, aryl or substituted aryl; 
Rj6 is hydrogen^ C]-C6 alkyh substituted Ci-Ce alkyi, or 
N(RnRi2); 

R18 is hydrogen, Ci-Ce alkyl, substituted C1-C6 alkyl, C(0)ORi i, 
C(0)NRi 1R12, C(0)Ri 1. S(0)nR| 1; 

Rl9 is either the definition of R 13 or R 14; 

R20 and R21 are independently hydrogen » C1-C6 alkyl, substituted Ci - 
C6 alkyl, aiyl, substituted aryl, aralkyl, substituted aralkyl, a 
carbocyclic ring of 3-7 atoms, a substituted caifoocyclic ring 
containing 3-7 atoms, a heterocyclic ring or bicyclic 
heterocyclic ring with from 1 to 4 heteroatoms selected 
from N, O or S which can be optionally substituted by R3. 
R4 and R5, Ci-Ce-alkyl substituted by a heterocyclic ring or 
bicyclic heterocyclic ring with from I to 4 heteroatoms 
selected from N, O or S which can be optionally substituted 
by R3, R4 and R5; 

R20 and R21 taken together can form an optionally substituted ring of 3- 
7 atoms; 

X is N, 0, S(0)n. C(0), (CRi iRi2)p. a single bond to Rs, C2-C6 
aikenyl, substituted C2*C6 alkenyi,C2-C6 alkynyl, or 
substituted C2-C6 alkynyl; when X is O. S(0)n, C(0), or 
CRnRl2 only Rs is possible; 

Zis O.SorNRii; 

ra is 0-3; 

n is 0-2; 

p is 0-4; and 

the alkyl, cycloalkyl, aikenyl and alkynyl substituents are 
selected from C1-C6 alkyl, C3-C7 cycloalkyU aryl. 
substituted aryl, aralkyi, substituted aralkyl, hydroxy, 0x0, 
cyano, Ci-Cfi alkoxy, fluoro, C(0)OR| 1, aryl C1-C3 alkoxy, 
substituted aryl C1-C3 alkoxy, and the aryl substhuents are 
as defined for R4 and Rs; 
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or a pharmaceutically acceptable addition salt and/or 
hydrate thereof i or where applicable, a geometric or 
optical isomer or racemic mixture thereof, and a 
pharmaceutically acceptable carrier therefor . 

2. A pharmaceutical composition for treating a 
gonadotropin-releaaing hormone derived disorder by 
antagonizing gonadortropin-releasing hormone which 
comprises an effective amount. of a compound as defined in 
Claim 1 and a pharmaceutically acceptable carrier therefor. 

3. A pharmaceutical composition according to Claim 2 
wherein the gonadotropin-releasing hormone derived disorder 
is a sex-horraone related condition. 



4 • A pharmaceutical composition according to Claim 2 
wherein the gonadotropin-releasing hormone derived disorder 
is a sex-hormone dependent cancer, benign prostatic 
hypertropy or myoma of the uterus. 

5. A pharmaceutical composition according to Claim 4 
wherein the sex hormone dependent cancer is selected from 
the group consisting of prostatic cancer, uterine cancer, 
breast cancer and pituitary gonadotrophe adenomas. 



6 . A pharmaceutical composition according to Claim 3 
wherein the sex hormone related condition is selected from 
the group consisting of endometriosis, polycystic ovarian 
disease, uterine fibroids and precocious puberty. 



7. A pharmaceutical composition for preventing pregnancy 
which comprises an effective amount of a compound as 
defined in Claim 1 and a pharmaceutically acceptable 
carrier therefor. 



8. A pharmaceutical composition for treating lupus 
erythematosis which comprises an effective amount of a 
compound as defined in Claim 1 and a pharmaceutically 
acceptable carrier therefor. 
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9. A pharmaceutical, composition for treating irritable 
bowel syndrome which comprises an effective amount, of a 
compound as defined in Claim 1 and a pharmaceutical ly 
acceptable carrier therefor. 



10, A pharmaceutical. composition lor. treating 
premenstrual syndrome which comprises an effective amount 
of a compound. as defined in Claim 1 and a pharmaceutically 
acceptable carrier. therefor . 

11. A pharmaceutical composition, for treating hirsutism 
which comprises an effective amount of a compound as 
defined in Claim 1 and a pharmaceutically acceptable 
carrier therefor. 



12. A pharmaceutical composition for treating short 
stature or a growth hormone deficiency which comprises an 
effective amount. of a compound which stimulates the 
endogenous production or release of growth hormone, an 
effective amount of a compound as defined in Claim 1 and a 
pharmaceutically acceptable carrier therefor. 

13- A pharmaceutical composition for treating. sleep 
disorders such as sleep apnea which comprises an effective 
amount of a compound as defined in Claim 1 and a 
pharmaceutically acceptable carrier therefor. 

14. A pharmaceutical composition, which comprises an ..inert 
carrier and an effective amount of a compound which 
stimulates the endogenous production or release. of growth 
hormone in combination with. a compound as defined in Claim 
1. 



15. A process for making a pharmaceutical composition 
comprising combining a compound as defined in Claim 1 and a 
pharmaceutically. acceptable carrier.. 
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3. Detailed Description of Invention 



The gonadotropin-relcasing hormone (GnRH), also 
referred to as luteinizing hormone-releasing hormone (LHRH), is a 
dccapcplide that plays a key role in human reproduction. The hormone 
is released from the hypothalamus and acts on the pituitary gland to 
stimulate the biosynthesis and secretion of luteinizing hormone (LH) and 
follicle-Stimulating hormone (FSH). LH released from the pimitary 
gland is primarily responsible for the regulation of gonadal steroid 
production in both sexes, whereas FSH regulates spermatogenesis in 
males and follicular development in females. GnRH agonists and 
antagonists have proven effective in the treatment of certain conditions 
which require inhibition of LH/FSH release. In particular, GnRH-based 
therapies have proven effective in the treatment of endometriosis, 
uterine fibroids, polycystic ovarian disease, precocious puberty and 
several gonadal steroid-dependent neoplasia, most notably cancere of the 
prostate, breast and ovaiy- GnRH agonists and antagonists have also 
been utilized in various assisted fertilization techniques and have been 
investigated as a potential contraceptive in both men and women. They 
have also shown possible utility in the treatment of pituitary 
gonadotrophe adenomas, sleep disorders such as sleep apnea, irritable 
bowel syndrome, premenstrual syndrome, benign prostatic hyperplasia, 
hirsutism, as an adjunct to growth hormone therapy in growdi hormone 
deficient children, and in murine models of lupus. The compounds of 
the invention may also be used in combination with bisphosphonates 
(bisphosphonic acids) and other agents, such as growth hormone 
secretagogues, e.g. MK-0677, for the treatment and the prevention of 
disturbances of calcium, phosphate and bone metabolism, in particular, 
for the prevention of bone loss during therapy with the GnRH 
antagonist, and in combination with estrogens, progesterones, 
antiestrogens, antiprogestins and/or androgens for the prevention or 
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treatment of bone loss or hypogonadal symptoms such as hot flashes 
during therapy with the GnRH antagonist. 

Additionally, a compound of the present invention may be 
co-administered with a 5a-reductase 2 inhibitor, such as finasteride or 
epristeride; a 5a-reductase 1 inhibitor such as 4,7P-dimethyl-4-aza-5a- 
cholestan-3-one, 3-oxo-4-aza-4,7P-dimethyl- 1 6P-{4-chlorophenoxy)- 
5a-androstane, and 3-oxo-4-a2a-4,7p-dimethyM6P-(phenoxy)-5a- 
androstanc as disclosed in WO 93/23420 and WO 95/1 1254; dual 
inhibitors of 5a-reductasc 1 and 5a-reductase 2 such as 3-oxo-4-a2a- 
17P-(2,5-trifIuoromethylphenyl-carbamoyl)-5a-androstane as disclosed 
in WO 95/07927; antiandrogens such as flutamide, casodex and 
cyproterone acetate, and alpha- 1 blockers such as prazosin, terazosin, 
doxazosin, tamsulosin, and alftizosin. 

Further, a compound of the present invention may be used 
in combination with growth homione, growth horaione releasing 
hormone or growth hormone secretagogues, to delay puberty in growth 
homione deficient children, which will allow them to continue to gain 
height before fusion of the epiphyses and cessation of growth at puberty. 

Current GnRH antagonists are GnRH -like decapeptides 
which are generally administered intravenously or subcutaneously 
presumably because of negligible oral activity. These have amino acid 
substitutions usually at positions one, two, three, six and ten. 

Non-peptide GnRH antagonists offer the possible advantage 
of oral adminstration, Non-peptide GnRH antagonists have been 
described in European Application 0 219 292 and in De, B. el ah, J. 
Med. Chcm., 32, 2036-2038 (1989). in WO 95/28405. WO 95/29900 
and EP 0679642 all to Takeda Chemical Industries, Ltd. 

Substituted indoles known in the art include those described 
in the following patents and patent applicatiorLS. US Patent No. 
5,030,640 discloses alpha-heterocyclic eihanol aminoalkyi indoles which 
are potent B-agonists. US Patent No. 4,544,663 discloses indolamine 
derivatives which are allegedly usefiil as male anti-feitility agents. WO 
90/05721 discloses alpha-amino-indole-3-acetic acids useful as anti- 
diabetic, anti-obesity and anti-aiheroscleroiic agents. French patent 
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2J 81,559 disclose^s indole derivatives with sedative, neuroleptic, 
analgesic* hypotensive, antiserotonin and adrenolytic activity. Belgian 
patent K79381 discloses 3-aminoaIkyMH-indole-5-thioaniide and 
carboxamide derivatives as cardiovascular agents used to treat 
hypertension, Raynaud's disease and migraine. 

SUMMARY OF THE INVENTION 

The present invention relates to compounds which are non- 
peptide antagonists of GnRH ^ich can be used to treat a variety of sex- 
hormone related conditions in men and women, to methods for their 
preparation, and to methods and pharmaceutical compositions containing 
said compounds for use in mammals. 

Because of their activity as antagraists of the homionc 
GnRH, the compounds of the present invention arc useful to treat a 
variety of sex-hormone related conditions in both men and women. 
These conditions include endometriosis, uterine fibroids, polycystic 
ovarian disease, hirsutism, precocious puberty, gonadal steroid- 
dependent neoplasias such as cancers of the prostate, breast and ovary, 
gonadotrophe pituitary adenomas, sleep apnea, irritable bowel 
syndrome, premenstrual syndrome and benign prostatic hyperiophy. 
They are also useful as an adjunct to treatment of growth hormone 
deficiency and short stature, and for the treatment of systemic lupus 
erythematosis. Further, the compounds of the invention may be useful 
in in vitro fertilization and as contraceptives. The compounds may also 
be useiiil in combination with androgens, estrogens, progesterones, 
antiestrogens and antiprogestogens for the treatment of endometriosis, 
fibroids and in contraception. They may also be useful in combination 
with testosterone or other androgens or antiprogestogens in men as a 
contraceptive. The compounds may also be used in combination with an 
angiotensin-converting enzyme inhibitor such as Enalapril or Captopril, 
an angiotensin II -receptor antagonist such as Losaxtan or a renin 
inhibitor for the treatment of uterine fibroids. Additionally, the 
compounds of the invention may also be used in combination with 
bisphosphonates (bisphosphonic acids) and other agems, for the 
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treatmenl and the prevention of disturbances of calcium, phosphate and 
bone metabolism* in particular, for the prevention of bone loss during 
therapy with Che GnRH antagonist , and in combination with estrogens, 
progesterones and/or androgens for the prevention or treatment of bone 
loss or hypogonadal symptoms such as hot flashes during therapy with 
the GnRH antagonist 

Additionally, a compound of the present invention may be 
co-administered with a Sa-reductase 2 inhibitor, such as finasteride or 
epristeride; a 5a-reductase 1 inhibitor such as 47P-dimethyl-4-aza-5a- 
choIcstan-3-one, 3-oxo-4-aza-4,7P-dimethyl-16p-(4-chlorophenoxy)- 
5a-androstane. and 3-oxo-4-a2a-4,7p-dimethyl-16p-(phenoxy)-5a- 
androstane as disclosed in WO 93/23420 and WO 95/1 1254; dual 
inhibitors of Sa -reductase 1 and Sa-reductase 2 such as 3-oxo-4-aza- 
17P-(2,5-trifluororaethylphenyl-carbamoyl)-5a-androstane as disclosed 
in WO 95/07927; antiandrogens such as flutamide, casodex and 
cyproterone acetate, and alpha- 1 blockers such as prazosin, terazosin, 
doxazosin, tamsulosin, and aliuzosin. 

Further, a compound of the present invention may be used 
in combination with growth hormone, growth hormone releasing 
hormone or growth hormone secretagogues, to delay puberty in growth 
hormone deficient children, which will allow them to continue to gain 
height before fusion of the epiphyses and cessation of growth at puberty. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to compoimds of the general 

formula 




"10a 
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wherein 

A is C1-C6 alkyl. substituted Ci-Cfi alkyl, C3-C7 cycloalkyl, 

substituted C3-C7 cycloalkyl, C3-C6 alkenyl, substituted C3- 
C6 alkenyl, Cs-Ce alkynyU substituted C3-C6 alkynyl, C1-C6 
alkoxy, or C0-C5 alkyl-S(0)n-Co-C5 alkyl, Cq-Cs alkyl-0- 
C0-C5 alkyl, C0-C5 alkyl-NRi8-Co-C5 alkyl where R18 and 
the C0-C5 alkyl can be joined to form a ring, 

, or a single bond; 

Ro is hydrogen, C| -C6 alkyl, substituted C1-C6 alkyl, wherein the 
substituents arc as defined below; aryl. substituted aryl 
aralkyi or substituted aralkyi, wherein the substituents are as 
defined for R3. R4 and R5; 

R] is 
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R2 is hydrogen, Ci-C6 alkyl, substituied Ci-Ce alkyi, aralkyl, 
substituted aralkyl, aryl, substituted aryl, alkyI -ORi i, 
C|-C6(^fRllRl2),Cl-C6(CO^IRJlRl2)orC(^mllRl2iNH^^ 

R2 and A taken together fonii a ring of 5-7 atoms; 

R3. R4 and Rs are independently hydrogen. Ci-Ce alky I, substituted 

C1-C6 alkyl, C2-C6 alkenyl, substituted C2-C6 alkcnyl, CN, 
nitro, C1-C3 perfluoroalkyl, C1-C3 perfluoroalkoxy. aryl, 
substituted aryl, aralkyl, substituted aralkyl, RiiO(CH2)p% 
Rl lC(0)0(CH2)p-. RnOC(0)(CH2)p-. -(CH2)pS(0)nRl7. 
-(CH2)pC(0)NRiiRi2 or halogen; wherein R17 is hydrogen, 
Ci-Cfi alky I, C1-C3 pcrfluoroalkyl, aryl or substituted aryl; 
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R3 and R4 taken together form a carbocyclic ring of 3-7 carbon atoms 
or a hererocyclic ring containing 1-3 heteroatoms selected 
from N, O and S; 

Re is hydrogen, C1-C6 alkyl, substituted C1-C6 alkyl, aryl. 

substituted aryl, C1-C3 perfluoroalkyi, CN, NO2, halogen, 
RiiO(CH2)p-, NR2iC(O)R20. NR2lC(O)NR20R2l or 
SOnR20; 

R7 is hydrogen, Ci -C6 alkyl, or substituted C 1 -C6 alkyl. unless X 
is hydrogen or halogen, then R7 is absent; 

Rg is C(0)OR20, C(0)NR2oR2l, NR20R21 . C(O)R20. 

NR2lC(O)R20. NR2lC(O)NR20R21. NR20S(O)2R21, 
NR2lS(O)2NR20R21, OC(O)R20. OC(O)NR20R2U OR20. 
SOnR20» S(O)nNR20R2ii a heterocyclic ring or bicyclic 
heterocyclic ring with from 1 to 4 heteroatoms selected 
from N. O or S which can be optionally substituted by R3, 
R4 and R5, C1-C6 alkyl or substituted Ci-Ce alkyl; or 

R7 and R8 taken together form a heterocyclic ring containing one or 
more heteroatoms selected from N, 0 or S which can be 
optionally substituted by R3, R4 and R5; 

R9 and R9a are independently hydrogen, C)-C6 alkyl> substituted Ci-Cfi 
alkyl; aryl or substituted aryl, aialkyl or substituted aralkyl 
when m^: or 

O 

R9 and R9a taken together form a carbocyclic ring of 3-7 atoms or 
when m;tO; 

R9 and A taken together form a heterocyclic ring containing 3-7 carbon 
atoms and one or more heteroatoms when m^^O; or 

RlO and Rioa arc independently hydrogen, Ci-Ce alkyl, substituted Ci- 
Ce alkyl, aryl, substituted aryl, aralkyl or substituted 
aralkyl; or 

Rio and RiOa taken together form a carbocyclic ring of 3-7 atoms or 
O 
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R9 and Rio taken together form a carbocyclic ring of 3-7 carbon atoms 
or a heterocyclic ring containing one or more heieroatoms 
when m^; or 

R9 and R2 taken together fonn a heterocyclic ring containing 3-7 

carbon atoms and one or more heteroatoms when mM; or 
RlO and R2 taken together form a heterocyclic ring containing 3-7 

carbon atoms and one or more heteroatoms; 
RlO and A taken together fonn a heterocyclic ring containing 3-7 

carbon atoms and one or more heteroatoms; or 
R) I and Rj2 arc independently hydrogen , C1-C6 alkyl, substituted C)- 

C6 alkyl. aryl, substituted aryl, aralkyl, substimted aralkyK a 

carbocyclic ring of 3-7 atoms or a substimted carbocyclic 

ring containing 3-7 atoms; 
R] 1 and R12 tzkcn together can form an optionally substituted ring of 3- 

7 atoms; 

Rl3 is hydrogen, OH, NR7R8, NK] iSOzCCi-Ce aUcyi). 

NRiiS02(substituted Ci-Ce alkyi). NRi iS02(aiyl), 

MR] iS02(substiiiiied aryl), NRi jS02(Ci-C3 

perfluoroalkyl); S02NRn(Ci-C6 alkyl), 

SO2NR1 i(substitutcd Ci-Ce alkyl), SO2NR1 l(aryl), 

SO2NR1 Ksubstituted aryl), SO2NR1 i(Ci-C3 

perfluoroalkyl); S02NRii(C(0)Ci-C6 alkyl); 

SO2NR1 i(C(0)-substituted Ci-Ce alkyl): SO2NR1 i(C(0)- 

aryl); S02NRn(C(0)-substituted aryl); S(0)n(Ci-C6 aDcyJ); 

S(0)n 

(substituted C1-C6 alkyl), S(0)n(aryl), S(0)n(subsiituted 
aryl), C]-C3 perfluoroalkyl. C1-C3 peifluoroalkoxy, C1-C6 
alkoxy, substituted Ci-Cft alkoxy, COOH, halogen, NO2 or 

CN; 

Rl4 and Ri5 are independently hydrogen. C|-C6 alkyl, substituted C)-C6 
alkyU C2-C6 alkenyl substituted C2-C6 alkcnyl. CN, nitro, 
C1-C3 perfluoroalkyl, C1-C3 perfluoroalkoxy, aryl. 
substituted aryl, aralkyl, substituted aralkyl, Ri iO(CH2)p-. 
R 1 iC(O)0(CH2)p-. RnOC(0)(CH2)p-, -(CH2)pS(0)nR 17, 
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-(CH2)pC(0)NRnRi2 or halogen; wherein Rj? is hydrogen, 
Ci-Cfi alkyl. Cj-C3 perfluoroalkyL aryl or substituted aryl; 
Rl6 is hydrogen, Ci-Qs alkyl, substituted Ci-C6 alkyl, or 
N(RijRi2); 

R 1 8 is hydrogen, C i -C6 alkyl. substituted C i -C6 alkyl, C(0)OR 1 1 , 
C(0)NRiiRi2, C(0)R|i. S(0)nRn; 

R 1 9 is either the definition of R 1 3 or R 1 4; 

R20 and R2i are independently hydrogen , Ci-Ce alkyl, substituted C]* 
C6 alkyl, aryl, substituted aryl, aralkyl, substinited aralkyi, a 
carbocyclic ring of 3-7 atoms, a substituted carbocyclic ring 
containing 3-7 atoms, a heterocyclic ring or bicyclic 
heterocyclic ring with from .1 to 4 heteroatoms selected 
from N, O or S which can be optionally substituted by R3. 
R4 and R5, Cj-C6-alkyl substituted by a heterocyclic ring or 
bicyclic heterocyclic ring with from 1 to 4 heteroatoms 
selected from N, O or S which can be optionally substituted 
by R3, R4 and R5; 

R20 and R21 taken together can fomj an optionally substituted ring of 3- 
7 atoms; 

X is N, O, S(0)n, C(0), (CRi iRi2)p, a single bond to R8, C2-C6 

alkcnyl, substituted C2-C6 alkenyl,C2-C6 alkynyl, or 
substituted C2-C6 alkynyl: when X is 0. S(0)n, C(0), or 
CRi 1R12 only Rg is possible; 

Zis O, SorNRii; 

mis 0-3; 

n is 0-2; 

p is 0-4; and 

the alkyl, cycloalkyl, alkenyl and alkynyl substituents are 
selected from Ci-Ca alkyl, C3-C7 cycloalkyl, aryl, 
substituted aryl, aralkyl, substituted aralkyl, hydroxy, 0x0, 
cyano, C1-C6 alkoxy, fluoro, C(0)ORii,aryl C1-C3 alkoxy, 
substituted aryl C1-C3 alkoxy, and the aryl substituents are 
as defined for R3, R4 and R5: 
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or a phannaccuticaUy acceptable addition salt and/or hydrate thereof, or 
where applicable, a geometric or optical isomer or racemic mixture 
thereof. 

Unless otherwise stated or indicated, the following 
definitions shall apply throughout the specification and claims. 

When any variable (e.g., aryl, hetcrocyclc, Ri, etc.) occurs 
more than one lime in any constituent or in formula I, its definition on 
each occurrence is independent of its definition al every other 
occurrence. Also, combinations of substituents and/or variables are 
permissible only if such combinations result in stable compounds. 

The term "alkyl" is intended to include both branched- and 
straight-chain saturated aliphatic hydrocarbon groups having the 
specified number of carbon atoms, e.g., methyl (Me), ethyl (Et), propyl, 
butyl, pentyl, hexyl, heptyl, octyl, nonanyl, decyl, undecy!, dodecyl, and 
the isomers thereof such as isopropyl (i-Pr)» isobuiyl (i-Bu), sec-butyl 
(s-Bu), tert-butyl (t-Bu), isopeniane, isohexane, etc. 

The term "aryl" includes phenyl and naphthyK Preferably, 

aryl is phenyl. 

The term "halogen" or "halo" is intended to include 
fluorine, chlorine, bromine and iodine. 

The term '*heterocycle" or "heterocyclic ring" is defined by 
all non-aromatic, heterocyclic rings of 3-7 atoms containing 1-3 
heteroatoms selected from N, 0, and S, such as oxirane, oxetane, 
tetrahydrofuran, tetrahydropyran, pyrrolidine, piperidine, 
tetrahydropyridine. tetrahydropyrimidine, tetrahydrothiophene, 
tetrahydrothiopyran, morpholine, hydantoin, valerolactam, 
pyrrolidinone, and the like. 

As used herein, the term "composition" is intended to 
cncompas.s a product comprising the specified ingredients in the 
specified amounts, as well as any product which results, directly or 
indirectly, from combination of the specified ingredients in the specified 
amounts. 

In addition, it is well known to those skilled in the art that 
many of the foregoing heterocyclic groups can exist in more than one 
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tautomeric form. It is intended that all such tautomcrs be included 
within the ambit of this invention. 

The optical isomeric forms, that is mixtures of 
enantiomers, e.g., racemates, or diastereomers as well as individual 
enantiomers or diastereomers of the instant compound arc included. 
These individual enantiomers are commonly designated according to the 
optical rotation they effect by the symbols {+) and (-), (L) and (D), (1) . 
and (d) or combinations thereof. These isomers may also be designated 
according to their absolute spatial configuration by (S) and 01). which 
stands for sinister and rectus, respectively. 

The individual optical isomers may be prepared using 
conventional resolutim procedures, e.g., treatment with an appropriate 
optically active acid, separating the diastereomers and then recovering 
the desired isomer. In addition, the individual optical isomers may be 
prepared by asymmetric synthesis. 

Additionally, a given chemical formula or name shall 
encompass pharmaceutically acceptable addition salts thereof and 
solvates thereof, such as hydrates. 

The compoimds of the present invention, while effective 
themselves, may be fomiulated and administered in the form of their 
phamfiaceutically acceptable addition salts for purposes of stability, 
convenience of crystallization, increased solubility and other desirable 
properties. 

The compounds of the present invention may be 
administered in the fomi of pharmaceutically acceptable salts. Hie tenrn 
**pharmaceutically acceptable salt" is intended to include all acceptable 
salts. Examples of acid salts are hydrochloric, nitric, sulfuric, 
phosphoric, formic, acetic, trifluoroacetic, propionic, maleic, succinic, 
malonic, methane sulfonic and the like which can be used as a dosage 
form for modifying the solubility or hydrolysis characteristics or can be 
used in sustained release or prodrug formulations. Depending on the 
particular functionality of the compound of the present invention, 
pharmaceutically acceptable salts of the compounds of this invention 
include those formed from cations such as sodium, potassium. 
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aluminum, calcium, lithium, magnesium, zinc* and from bases such as 
ammonia^ ethylenediamine, N-methyl-glutamine, lysine, arginine, 
ornithine, choline, N,N*-dibenzylethylenediamine, chloroprdcaine, 
diethanolamine, procaine, N-benzylphenethylamine, diethylamine, 
pipcrazine, tris{hydroxymethyl)anunomethane, and 
tetramethylammonium hydroxide. These sahs may be prepared by 
standard procedures, e.g. by reacting a free acid with a suitable organic 
or inorganic base, or alternatively by reacting a free base with a suitable 
organic or inorganic acid. 

Also, in the case of an add (-COOH) or alcohol group 
being present, pharmaceutically acceptable esters can be employed, e.g. 
methyl, ethyl, butyl, acetate, maleate, pivaloyloxymethyl, and the like, 
and those esters known in the art for modifying solubility or hydrolysis 
characteristics for use as sustained release or prodrug formulations. 

The compounds of the present invention may have chiral 
centers other than those centers whose stereochemistry is depicted in 
formula I, and therefore may occur as racemates, racemic mixtures 
and as individual enantiomers or diastereomers, with all such 
isomeric forms being included in the present invention as well as 
mixtures thereof. Furthermore, some of the crystalline forms for 
compounds of the present invention may exist as polymorphs and as 
such are intended to be included in the present invention. In 
addition, some of the compounds of the instant invention may form 
solvates with water or conunon organic solvents. Such solvates are 
encompassed within the scopie of this invention. 

The compounds of the invention are prepared by the 
following reaction schemes. All substituents are as defined above unless 
indicated otherwise. 
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Scheme A 
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Reaction Scheymg A 
As shown in rcaaion Scheme A, treatment of tryptamine 
(1) with A^-caiboxyphthalimide in an inert organic solvent such as 
tetrahydrofuran at a temperature of 20-65°C, preferably eS^'C. for a 
period of 12-48 hours gives the corresponding N-phthalimidotrypcamine 
derivative (2). The //-phthalimidotryptemine (2) could be further 
modified by treatment with a brominating agent such as pyridiniura 
hydrobromide perbromide, pyrrolidone hydrotribromide, or the like in 
an inert organic solvent such as tetrahydrofuran, methylene chloride, 
chloroform, or mixtures thereof at 0-25*'C for a period of 30 minutes to 
4 hours to provide the 2-bromoiiyptamine (3). Bromide (3) may be 
reacted with an arylboronic acid (prepared essentially as described in : 
Gronowitz, S.; Homfeldt, A.-B.; Yang, Y.-H. Chem, Scr. 1986, 26. 
31 1 -314,) with palladium (0) catalysis, a weak base such as aqueous 
sodium carbonate or the like, and a chloride source such as lithium 
chloride in an inert solvent like toluene, benzene, ethanol. propanol or 
mixtures thereof at a temperature of 25'*.100°C, preferably 80°C, for a 
period of 1-6 hours to give the 2-aryltryptamine derivative (4). Finally, 
the phthalimido group may be removed by treatment of (4) with 
aqueous hydrazine in an inert solvent such as methanol or ethanol at a 
temperature of {f-2S^C for a period of 4-24 hours to give tiyptamine 
(5). 
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Scheme B 
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triethylamtne 
CH2CI2 



Rgaction Scheme P 
As shown in reaction Scheme B, the 2-aryliiyptamine may 
be condensed with a carboxylic acid of type (6) using the coupling 
reagent l-(3-diinethylaraincvropyl)-3-ethylcarbodiimide hydrochloride 
(EDC). 1,3-dicyclohexylcarbodiiniide (DCC) or the like with or without 
1-hydroxybenzotriazoIe (HOBi) and a teitiary amine base such as N- 
methylmoTpholine (NMM), iriethylamine or the like in an inert organic 
solvent such as methylene chloride, chloroform, dimethylformamide, or 
mixtures thereof at or near room temperature for a period of 3-24 
hours to provide, the conesponding amide derivative (7). Alternatively, 
2*aryltryptamine (S) can be treated with an active ester or acid chloride 
of type (8) in an inert oisanic solvent such as methylene chloride, 
chloroform, tetrahydrofuran, diethyl ether, or the like and a tertiary 
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amine base such as triethylamine, diisopropylethylamine, pyridine or the 
like at a ccmperatuTe of CP-25''C for 30 minutes to 4 hours to give (7). 

Scheme C 




Rgflcrinn Scheme C 
As shown in reaction Scheme C, the amide carbonyl of (7) 
can be reduced by treatment with borane. lithium aluminum hydride, or 
equivalent hydride sources in an inert organic solvent such as 
tetrahydrofuran, diethyl ether, 1,4-dioxane or the like at 25°-l{X)°C, 
preferably SS^'C, for a period of 1-8 hours to give the corresponding 
amine compound (9). 
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Scheme D 




Rgaaion So^^^mg P 

As shown in reaction Scheme D, the 2-aryltryptamine (5) 
can be modified by treatment with an aldehyde or ketone of type (10) in 
the presence of a weak acid such as trifluoxfoacetic acid (TFA), acetic 
acid or the like, with or without a dessicant such as 3k molecular sieves 
or magnesium sulfate, and a hydride source such as sodium borohydride 
or sodium cyanoborohydride, in an inert organic solvent such as 
methanol, ethanol, isopropanol, tetrahydrofuran, dichloromethane, 
chloroform, or mixtures thereof at a temperature of O^-IS^'C for a 
period of 1-12 hours to give the corresponding secondary or tertiary 
amine derivative (11). 
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Scheme E 




methanot/t-butano] 



Re^^tiQi^ Sevang £ 

As shown in reaction Scheme E, treatment of an 
arylhydrazine or arylhydrazine hydrochloride (12) with an 
arylcyclopropylkctone of type (13) in a polar organic solvent such as 
methanol, ethanol, n-propanol, isopropanot, n-butanol, t-butanol, 
preferably n-butanol, at a temperature of 70*'-120X for a period of 
24 hours gives 2-aryltryptamine (5). Alternatively, when an 
arylhydrazine or arylhydrazine hydrochloride (12) is treated with an 
arylbuty] ketone of type (14) containing a leaving group (chloride, 
bromide, iodide, O-methansulfonate, 0*trifluoromethansulfonate, or the 
like) at the 4-position in a polar solvent such as methanol, ethanol. n* 
propanoic isopropanoi, n*butanol, t-butanol, or mixtures thereof at 
room temperature for a period of 30 minutes to 2 hours followed by 
heating to a temperature of 65°-100''C for 4-24 hours, 2-aryhryptamine 
(S) is produced. 
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Scheme F 




Reaction Scheme F 
As shown in reaction Scheme F, iodoanilines of type (15) 
may be reacted with aryl acetylenes, an appropriate palladhim (0) 
catalyst such as tetrakis(triphcnylphosphine)palladium, a copper (I) 
halide such as cuprous bromide in an inert organic solvent such as 
triethylamine at a temperature of SO^-SS^'C for a period of 30 minutes to 
5 hours to provide the diary lacctylene (16). Acetylene (16) may be 
further modified by treatment with a palladium (D) catalyst such as 
palladium (11) chloride or palladium (11) acetate in an inert organic 
solvent such as acetonitrile at a temperature of 50**- 82**C for a period of 
30 minutes to 6 hours to give 2-arylindole (17). 
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Scheme G 




RgappQH Sghemp Q 
As shown in reaction Scheme G, treatment of 2-arylindole 
(17) with oxalyl chloride neat or in an inert organic solvent such as 
methylene chloride, chlorofomfi, dichloroethane, tetrahydrofiiran or the 
like at a temperature of 25°-65°C for a period of 3-24 hours gives the 
acyichloride adduct (18). The cmde product (IH) may be reacted with 
an amine of type (19) in an inert organic solvent such as diethylether» 
tetrabydrofuran, methylene chloride^ chlorofonn or the like and an 
amine base such as triethylamine, diisopropylethylamine or pyridine at a 
temperature of 0°C-25°C for a period of 30 minutes to 4 hours to 
provide the amide derivative (20). Amide (20) may be further modified 
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by treatment with a reducing agent such as borane or lithium aluminum 
hydride in an inert organic solvent such as tctrahydrofuran at elevated 
temperatures, preferably reflux, for a period of 1 -5 hours to give 
compound (21). 



Scheme H 




As shown in reaction Scheme H. N-benzyl derivatives of 
type (22a) or N-benzyloxycarbonyl derivatives of type {22b) may be 
reduced to provide the secondary amine analogs (7) by treatment with 
hydrogen (1 atm) and an apprc^riate catalyst such as palladium on 
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carbon, palladium hydroxide on carbon, or the like in an inert organic 
solvent such as tetrahydrofuran, ethyl acetate, methanoU ethanol, or 
mixtures Aereof to which has been added a weak acid such as 30% 
aqueous acetic acid for a period of 10 minutes to 3 hours or until the 
aryl group has been removed to give the secondary amine. 

Scheme \ 




Reaction Scheme I 
As shown in reaction Scheme 1, treatment of a nitroindole 
of type (24) with hydrogen (1 atm) and an appropriate catalyst such as 
Raney® Nickel in an inert organic solvent such as ethanol, methanol, or 
the like at room temperature for a period of 2-12 hours gives the 
corresponding aminoindole derivative (25). 
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Scheme J 




Rgaction SchmicJ 

As shown in reaction Scheme J, amino- or hydroxyindole 
(25) may be modified by acylation under a variety of condirions. For 
example, treatment of (25) with an acid chloride, acid anhydride or 
active ester and an amine base such as triethylamine, 
diisopropylethylamine, pyridine, or the like in an inert organic solvent 
such as methylene chloride, chloroform, tetrahydrofuran, or mixtures 
thereof at O^'C to room temperature for a period of 1 to 12 hours gives 
the corresponding amide or ester derivatives (26). Alternatively (25) 
may be coupled with a carboxylic acid by one of the many dehydrating 
agents conunonly employed. For instance, treatment of aminoindole 
(25) with an appropriate carboxylic acid and I*(3- 
dimethylaminopropyl)-3-ethylcarbodiimidc hydrochloride (EDC), 1,3- 
dicyclohexylcarbodiimide (DCC) or the like with or without I- 
hydroxybenzotriazole (HOBt) and a tertiary amine base such as N- 
methylmorpholine (NMM), triethylamine or the like in an inert organic 
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solvent such as methylene chloride, chloroform, dimethylfonmamide, or 
mixtures thereof at or near room temperature for a period of 3-24 
hours provides the corresponding amide or ester derivative (26). 

Scheme K 




As shown in reaction Sdieme K. urea or carbamate 
derivatives of (25) can be prepared by treatment with a caibamoyi 
chloride of type (27a), or alternatively with an isocyanate reagent of 
type (27b). and an amine base sudi as pyridine, iriethylamine, 
diisopropylethylaminc. N-mcthylmorphoIine or the like in an inert 
organic solvent such as methylene chloride, chloroform, 
dimethylformamide, tetrahydrofuran or mixtures thereof at a 
temperature of 0*'-65*'C for a period of 1-72 hours to give (28), 
Compound (25) can also be modified by treatment with a 
bis(eIectrophilic) reagent such as phosgene, triphosgene, l,r- 
carbonyldiimidazole, N J4'-disuccinimidyl carbonate, or the like with or 
without the addition of an amine base such as pyridine, triethylamine. 
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diisopropylethylamine, A^-methylmor|^oline in an inert solvent such as 
methylene chloride, chloroform, or the like at a temperature of -20^*- 
O^'C for a period of 20 minutes to 2 hours. After this time, the reaction 
mixture is treated with an appropriate mono- or disubstituted amine at 
-20° to 25 °C for a period of I -5 hours to give the urea or carbamate 
analog (28). 

Scheme L 
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Reacrion Scheme L 
As shown in reaction Scheme U amine (25) can be 
modified by treatment with an appropriate sulfony] chloride of type 
(29) or sulfamy) chloride of type (30) with an amine base such as 
pyridine, triethylamine, diisopropylethylamine, A^-methylmorpholine in 
an inert solvent such as methylene chloride, chloroform, dichloroethane 
or the like at a temperature of -20°-25^C for a period of 20 minutes to 2 
hours to give the corresponding TV-sulfonamide (31) or N- 
sulfamylamide (32) derivatives, respectively. 

Scheme M 




R5 R4 



R^ptipn Scheme M 
As shown in reaction Scheme M, the 2'aryltryptamine (33) 
can be modified by treatment with an epoxide such as (34) in an inert 
organic solvent such as methanol, ethanol, isopropanol, butanol, ten- 
butanol, or mixtures thereof at a temperature of 65^-llD°C for a period 
of 8-20 hours to give the corresponding amino-alcohol derivative (35). 
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Scheme N 



O 




Reaction Scheme N 
As shown in reaction Scheme N, amide derivatives of an 
acid-containing indole derivative such as (36) can be prepared by 
treatment with an appropriate amine (R12R1 1 NH) and a suitable 
coupling agent fiuch as benzotriazoM-yloxy- 
tris(pyrTolidino)phosphonium hexafluorophosphate (PyBOP), 
bcnrotriazol- 1 -yloxy-tris(dimcthylamino)phosphonium 
hexafluorophosphate (BOP), 1 -(3-dimethylaminopropyl)-3- 
ethylcarbodiimide hydrochloride (EDC), 1 3-dicyclohexylcarbodiimide 
(DCC) or the like with or without 1-hydroxybenzotriazole (HOBt) and a 
tertiary amine base such as N-methylmorpholinc (NMM)» triethylamine 
or the like in an inert organic solvent such as methylene chloride, 
chlorofonm, tetrahydrofuran, dimethylformamide, or mixtures thereof 
at or near room temperature for a period of 3-24 hours provides the 
corresponding amide derivarive (37). 
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The compounds of the present invenrion are useful in the 
treatment of various sex-hormone related conditions in men and women. 
This utility is manifested in their ability to act as antagonists of the 
neuropeptide hormone GnRH as demonstrated by activity in the 
following (Vi vitro assays. 

fiai yiwmry QpHH r^c^pipr binding mw- 
Crude plasma membranes prepared from rat pituitary tissues were 
incubated in a Tris.HCl buffer (50 niM, PH. 7.5) containing bovine 
serum albumin (.1%). [M25)D-t-Bu-Ser6-Pro9-ethyl amide-GnRH, and 
the desiied concentration of a test compound. The assay mixtures were 
incubated at 4''C for 90-120 minutes followed by rapid ftltration and 
repeated washings through a glass fiber filter. The radioactivity of 
membrane bound radioligands was determined in a gamma-counter. 
From this data, the IC50 of the radioligand binding to GnRH receptors 
in the presence of test compound was estimated. 

Inhibition of LH release assav: 

Active compounds from the GnRH receptor binding assay were further 
evaluated with an in vitro LH release assay to confirm their antagonist 
activity (blocking GnRH-induccd LH release). 

1. San^le Preparation 

The compounds to be assayed were dissolved and diluted in DMSO. The 
fmal concentration of DMSO in the incubation medium was OJS%. 

2. Assay 

The Wistar male rats (150-200 grams) were obtained from Charles 
River Laboratories (Wilmington, MA). Rats were maintained at a 
constant temperature (25*'C) on a 12-hr light. 12-hr dark cycle. Rat 
chow and water were available ad libitum. The animals were sacrificed 
by decapitation and piniitary glands were aseptically removed and 
placed in Hank's Balanced Salt Solution (HBSS) in a 50-niL 
polypropylene centrifuge tube. The collection nibe was centrifuged for 
5 nxin at 250 x g, and HBSS was removed by aspiration. Pituitary 
glands were transferred to a disposable petri plate and minced with a 
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scalpel. The minced tissue vm then transferred to a 50-niL disposable 
centrifuge tube by suspending the tissue fragments in three successive 
lO-mL aliquois of HBSS containing 0.2% collagenase and 0.2% 
hyaluronidase. The cell dispersion was carried out in a water bath at 
37**C with gentle stirring for 30 min. At the end of the incubation, the 
cells were aspirated 20 to 30 time^s with a pipet and the undigested 
pituitary fragments were allowed to settle for 3 to 5 min. The 
suspended cells were removed by aspiration, and then subjected to a 
1200 X g centrifiigation for 5 min. The cells were then rcsuspended in 
Culture medium. The undigested pituitary fragments were treated with 
30 mL aliquots of the digestion enzymes as above for a total of 3 
digestions with the coUagenase/hyaluronidase mixture. The resulting 
cell suspensions were pooled, counted and diluted to a concentration of 3 
X 105 cells/mU and 1.0 ml of this suspension was placed in each well of 
a 24-well tray (Costar, Cambridge, MA). Cells were maintained in a 
humidified 5% C02-95% air atmosphere at 37^ for 3 to 4 days. The 
culture medium consisted of DMEM containing 0.37% NaHC03. 10% 
horse serum, 2.5% fetal bovine scrum, 1% non-essential amino acids, 
1% gluiamine, and 0.1% gentamycin. On the day of an experiment, 
cells were washed three times I 1/2 hrs prior to and two more times 
immediately before the start of the experiment with DMEM containing 
0.37% NaHC03, 10% horse semm, 2.5% fetal bovine serum, 1% non- 
essential amino acids(lOOX), 1% glutamine(]00X), 1% 
Penicillin/Streptomycin(10,000 Units of Penicillin and 10,000 
micrograms of Streptomycin per ml), and 25 mM HEPES, pH 7.4. LH 
release was initiated by adding 1 ml of fresh medium containing test 
compounds in the presence of 2 nM GnRH to each well in duplicate. 
Incubation was carried out at 37"C for 3 hr. After incubation, medium 
was removed and centrifuged at 2,000 x g for 15 min to remove any 
cellular material. The supernatant fluid was removed and assayed for 
LH content with a double antibody RIA procedure using materials 
obtained from Dr. A. F. Parlow (Harbor-UCLA Medical Center, 
Torrance, CA). 
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The compounds of formula I are useful in a number of 
areas affected by GnRJH. They may be useiiil in sex-hoimonc related 
conditions, sex-hormone dependent cancers, benign prostatic 
hypertrophy or myoma of the uterus. Sex-honnone dependent cancers 
which may benefit from the administration of the compounds of this 
invention include prostatic cancer, uterine cancer, breast cancer and 
pituitary gonadotrophe adenomas. Other sex-homfione dependent 
conditions which may benefit from the administration of the ccnnpounds 
of this invention include endometriosis, polycystic ovarian disease, 
uterine fibroids and precocious puberty. The compounds may also be 
used in combination with an angiotensin-converting enzyme inhibitor 
such as Enalapril or Captopril, an angiotensin H-receptor antagonist 
such as Losartan or a renin inhibitor for the treatment of uterine 
fibroids. 

The compounds of the invention may also be useful for 
controlling pregnancy, as a contraceptive in both men and women, for 
in vitro fertilization, in the treatment of premenstrual syndrome, in the 
treatment of lupus erythematosis. in the treatment of hirsutism, in the 
treatment of irritable bowel syndrome and for the treatment of sleep 
disorders such as sleep apnea. 

A further use of the compounds of this invention is as an 
adjunct to growth hormone therapy in growth hormone deficient 
children. The compounds may be administered with growth hormone 
or a compound which increases the endogenous production or release of 
growth hormone. Certain compounds have been developed which 
stimulate the release of endogenous growth hormone. Peptides which 
are known to stimulate the release of endogenous growth hoimone 
include growth hormone releasing hormone, the growth hoimone 
releasing peptides GHRP-6 and GHRP-1 (described in U.S. Patent No. 
4,4 11, 890, PCT Patent Pub. No. WO 89/071 10, and PCT Patent Pub. 
No. WO 89/071 1 1) and GHRP-2 (described in PCT Patent Pub. No. WO 
93A)40K1), as well as hexarelin n. Endocrinol Invest.. li(Suppl 4), 45 
(1992)). Other compounds which stimulate the release of endogenous 
growth hormone are disclosed, for example, in the following: U.S. 
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Patent No. 3.239,345: U.S. Patent No. 4.036,979; U.S. Patent No. 
4,41 1,890; U.S. Patent No. 5,206,235; U.S. Patent No. 5,283.241; U.S. 
Patent No. 5,284,841; U.S. Patent No. 5.310,737; U.S. Patent No. 
5,317,017; U.S. Patent No. 5374,721; U.S. Patent No. 5.430,144; U.S. 
Patent Mo. 5.434,261; U.S. Patent No. 5,438,136; EPO Patent Pub. No. 
0,144,230; EPO Patent Pub. No. 0,513,974; PCT Patent Pub. No. WO 
94/07486; PCT Patent Pub, No. WO 94/08583; PCT Patent Pub. No. 
WO 94/11012; PCT Patent Pub. No. WO 94/13696; PCT Patent Pub. 
No. WO 94/19367; PCT Patent Pub. No. WO 95/03289; PCT Patent 
Pub. No. WO 95/03290; PCT Patent Pub. No. WO 95/09633; PCT 
Patent Pub. No. WO 95/1 1029; PCT Patent Pub. No. WO 95/12598; 
PCT Patent Pub. No. WO 95/13069; PCT Patent Pub. No. WO 
95/14666; PCT Patent Pub. No. WO 95/16675; PCT Patent Pub. No. 
WO 95/16692; PCT Patent Pub. No. WO 95/17422; PCT Patent Pub. 
No. WO 95/17423; Science . 260. 1640-1643 (June 1 1, 1993); Mn RqP. 
Med. Chem .. 28. 177-186 (1993); Rinorg . Med. Chem. Ltr.s.. 4(22). 
2709-2714 (1994); anrf Pmc. Natl. Acad. Hex. USA 92. 7001-7005 (July 
1995). 

Representative preferred growth hormone secretagoues 
employed in the present combination include the following: 

1 ) N-[ 1 (R)-[( 1 ,2-Dihydro- 1 -niethanesulfonylspiro[3H-indole-3,4'- 
piperidin]- 1 '-yl)caii)onyl)-2-( lH-indol-3-yl)ethyl]-2-amino-2-methyl- 
piopanamide; 

2) N-[l(R)-[(l,2-Dihydro-l-niethanecarbonylspirol3H-indolc-3.4'- 
piperidinl-l"-yl)carbonyll-2-(lH-indol-3-yl)ethyl].2.amino.2-methyl- 
propanamide: 

3) N-[ 1 (R)-l ( 1 ,2-Dihydro- 1 •benzenesulfonylspiro[3H-indole-3,4'- 
piperidin]-r-yI)carbonyl]-2-(lH-indol-3-yl)ethyl]-2-amino-2-methyl- 
propanamide; 
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4) N-[ 1 (R)-[(3,4-Dibydro-spiro[2H- 1 -benzopyran-2,4'-pipcridin]- 1 -yl) 
carbonyI]-2-(lH-indoN3-yl)ethyl]-2-amino-2-inethylpropanainide; 

5) N-[l(R)-[(2-AcetyM,23,4-tetrahydrospiro[isoquinolin-4,4'- 
piperidin]- 1 '-yl)carbonyl]-2-(indol-3-yl)cthyl]-2-amino-2-methyl- 
propanamide; 

6) N-[ I (R)-[(l »2-Dihydro- 1 -inethanesulfonylspiro[3H-indole-3.4'- 
piperidinj- 1 '-yl)carbonyl]-2-{phenylincthyloxy )ethyl]-2-aniino-2- 
mcthylpropanamide; 

7) N-l 1 (R)-[(l ,2-Dihydro-l-mcthanesulfonylspiro[3H-indole-3,4 - 
piperidin]- 1 -yl)carbonyI]-2-(phenylmcthyloxy)cthyI]-2-amino-2- 
methylpropanamide methanesulfonate; 

8) N-[ 1 (R)-[(l .2-Dihydro-l -tnethanesulfonylspiro[3H-indole-3»4'- 
piperidin]-^-yI)ca^bonyl]-2-(2^6-difluo^ophenylmethyloxy)cthyI]-2- 
ainino-2-methy]propanamide; 

9) N-[ I (R)-[( 1 ,2-Dihydro- 1 -methanesulfonyl-5-fluorospiro[3H-indole- 
3,4'-piperidin]-l*-yl)carbonyl]-2-(phcnylmethyloxy)clhyl)-2-amino-2- 
meihylpropanamide; 

10) N.[I(S)-[(L2-Dihydro-l-methanesulfonylspiro[3H-indole'3,4'- 
piperidin]- 1 '-yl) carbonyl]-2-(phenylmethylthio)ethyl]-2-araino-2- 
methylpropanamide; 

11) N-(l(RH(K2-Dihydro-l-methanesulfonylspifX)[3H-indole-3,4 - 
piperidin]- 1 -yl)carbonyll-3-phenylpropyI]-2-amino-2-mcthyl- 
propanamide; 

12) N-[ I (R)-[( 1 ,2-DLhydro. 1 .methane5ulfonylspiroI3H-indole-3,4- 
piperidin]-r-yl)carbonyl]0-cyclohexylpropyI]-2-amino-2-methyl- 
propanamide; 
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13) N-[1(R )-[(!, 2-Dihydro-l -methanesuIfonylspiror3H-indole-3.4'- 
pipcridin] - 1 '-y 1 )carbony 1 ] -4-pheny 1 butyl ) - 2-amino-2-nicthyJ - 
propanamide; 

14) N-[l(R)-[(l,2-Dihydro.l-methanesulfonylspiro[3H-indole-3,4'- 
pipcridin]-r-yl)carbonyl]-2-(5-fluoro-lH-indolO-yl)ethyll-2-aniino-2- 
methylpropanamide; 

15) N-[ I (R)-[(l ,2-Dihydro-l-methanesulfonyi-5-fIuorospiro[3H-indole- 
3 .4'-piperidin] - 1 *-y Dcarbony I]-2-(5-fluoro- 1 H-indol-3-yl)ethy 11-2- 
amino-2-niethylpropanajmide; 

16) N-[ I (R)-[( 1 ,2-Dihydro- 1 -(2-ethoxycarbonyl)methylsuIfony Ispiro- 
[3H-indoleO,4^pipcridm]-r-yI)carbonyIl-2-(lH-mdolO-yl)cthyl]-^ 
aniino*2-inethylpropanamide; 

17) N-[ l(R)-[(l,2-Dihydro-l,I.dioxospira[3H-benzothiophene-3,4'. 
pipcridin]- J ^yl)carbonyl J-2-(phcnylmethyloxy)cthyl]-2-ainino-2- 
methylpropanamide; 

and phannaceutically acceptable salts thereof. 

The compouads of the invention may atso be used in 
combination with bisphosphonates (bisphosphonic acids) and other 
agents^ such as growth hormone secretagogucs, e.g. MK-0677, for the 
treatment and the prevention of disturbances of calcium, phosphate and 
bone metabolism, in particular, for the prevention of bone loss during 
therapy with the GnRH antagonist, and in combination with estrogens, 
progesterones and or androgens for the prevention or treatment of bone 
loss or hypogonadal symptoms such as hot flashes during therapy with 
the GnRH antagonist. 

Bisphosphonates (bisphosphonic acids) are known to inhibit 
bone resorption and are useful for the treatment of bone lithiasis as 
disclosed in U.S. Patent 4.621,077 to Rosini. et al 
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The literature discloses a variety of bisphosphonic acids 
which are useful in the treatment and prevention of diseases involving 
bone resorption. Representative examples may be found in the 
following: U.S. Patent No. 3,251,907; U.S. Patent No. 3.422,137; U.S. 
Patent No. 3.584,125; U.S. Patent No. 3^940,436; U.S. Patent No. 
3,944.599; U.S. Patent No. 3,962.432; U.S. Patent No. 4,054.598; U.S. 
Patent No. 4,267,108; U.S. Patent No. 4,327,039; U.S. Patent No. 
4,407.761; U.S. Patent No. 4,578.376; U.S. Patent No. 4,621,077; U.S. 
Patent No. 4,624,947; U.S. Patent No. 4,746.654; U.S. Patent No. 
4,761.406; U.S. Patent No. 4,922,007; U.S. Patent No. 4,942,157; U.S. 
Patent No. 5,227,506; U.S. Patent No. 5,270,365; EPO Patent Pub. No. 
0,252,504; and J. Qrp. Chem. . 36. 3843 (1971). 

The preparation of bisphosphonic acids and balo- 
bisphosjAonic acids i.s well known in the art. Representative examples 
may be found in the above mentioned references which disclose the 
compounds as being useful for the treatment of disturbances of calcium 
or phosphate metabolism, in particular, as inhibitors of bone resorption. 

Pfcfened bisphosphonates are selected from the group of 
the following compounds: alendronic acid, etidrononic acid, clodronic 
acid, pamidronic acid, tiludronic acid, risedronic acid, 
6-amino-Uhydroxy-hexylidcnc-bisphosphonic acid, and 1 -hydroxy- 
3(meihylpentylamino)-propylidene-bisphosphonicacid; 
or any pbarmaceutically acceptable salt thereof. A panicularly 
preferred bisphosphonate is alendronic add (alendronate), or a 
pbarmaceutically acceptable salt thereof. An especially preferred 
bisphosphonate is alendronate sodium, including alendronate sodium 
trihydrate. Alendronate sodium has received regulatory approval for 
marketing in the United Slates under the trademark FOS AMAX®. 

Additionally, a compound of the present invention may be 
co-administered with a 5a-reductase 2 inhibitor, such as finasteride or 
epri.steride; a 5a-reductase 1 inhibitor such as 4,7p-dLmethyl.4-aza-5a- 
cholcstan-3-one. 3-oxo-4-aza4,7Mimcthyl-! 6p-(4-chlorophenoxy)- 
5a-androsiane, and 3-oxo-4-aza-4,7P-dimctbyM6p-(phenoxy)-5a- 
androstane as disclosed in WO 93/23420 and WO 95/11 254; dual 
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inhibitors of 5a-rcductase 1 and 5a-rcduciase 2 such as 3-oxo-4-aza- 
17p-(2,5-trifluorQiDethylphcnyl-carbamoyl)-5a-andrQStane as disclosed 
in WO 95/07927; aniiandrogens such as fluiamide, casodex and 
cyproterone acetate, and alpha- 1 blockers such as prazosin, terazosin, 
doxazosin, tamsulosin, and alfazosin. 

Further, a compound of the present invention may be used 
in combination with growth hormone, growth hormone releasing 
hormone or growth homione secretagogues, to delay puberty in growth 
hormone deficient children, which will allow them to continue to gain 
height before fusion of the epiphyses and cessation of growth at puberty. 

For combination treatment with more than one active agent, 
where the active agents are in separate dosage formulations, the active 
agents may be administered separately or in conjunction. In addition, 
the administration of one element may be prior to, concurrent to» or 
subsequent to the administration of the other agent. 

The pharmaceutical compositions containing the active 
ingredient may be in a form suitable for oral use, for example, as 
tablets, troches, lozenges, aqueous or oily suspensions, dispersible 
powders or granules, emulsions, hard or soft capsules, or syrups or 
elixirs. Compositions intended for oral use may be prepared according 
to any method known to the art for the manufacture of pharmaceutical 
compositions and such compositions may contain one or more agents 
selected from the group consisting of sweetening agents, flavoring 
agents, coloring agents and preserving agents in order to provide 
pharmaceutically elegant and palatable preparations. Tablets contain the 
active ingredient in admixture with non-toxic pharmaceutically 
acceptable excipients which are suitable for the manufacnire of tablets. 
These excipients may be for example, inert diluents, such as calcium 
carbonate, sodium carbonate, lactose, calcium phosphate or sodium 
phosphate; granulating and disintegrating agents, for example, com 
starch, or alginic acid; binding agents, for example starch, gelatin or 
acacia, and lubricating agents, for example, magnesium stearate, stearic 
acid or talc. The tablets may be uncoatcd or they may be coated by 
knov^ techniques to delay disintegration and absorption in the 
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gastrointesrinal tract and thereby provide a sustained action over a 
longer period. For example, a time delay material such as glyceryl 
monostearate or glyceryl distearate may be employed. They may also 
be coaled by the technique described in the U.S. Patent 4^56,108; 
4,166,452; and 4,265,874 to form osmotic therapeutic tablets for 
control release. 

Formularions for oral use may also be presented as hard 
gelatin capsules wheiein the active ingredient is mixed with an inert 
solid diluent, for example, calcium carbonate, calcium phosphate or 
kaolin, or as soft gelatin capsule.s wherein the active ingredient is mixed 
with water or an oil medium, for example peanut oil, liquid paraffm, or 
olive oil. 

Aqueous suspensions contain the active material in 
admixture with excipients suitable for the manufacture of aqueous 
suspensions. Such excipients are suspending agents, for example sodium 
carboxymethylcellulose, methylcellulose, hydroxypropylmethyl- 
cellulose, sodium alginate, polyvinylpyrrolidone, gum tragacanth and 
gum acacia; dispersing or wetting agents may be a natural ly^occuiring 
phosphatide, for example lecithin, or condensation products of an 
alkylene oxide with fatty acids, for example polyoxyethylene stearate, or 
condensation products of ethylene oxide with long chain aliphatic 
alcohols, for example heptadecaethylene-oxycetanol, or condensation 
products of ethylene oxide with partial esters derived from fatty acids 
and a hexitol such as polyoxyethylene sorbitol monooleate, or 
condensation products of ethylene oxide with partial esters derived from 
fany acids and hexitol anhydrides, for example polyethylene sorbitan 
monooleate. The aqueous suspensions may also contain one or more 
preservatives, for example ethyl, or n-propyl, p-hydroxybenzoate, one 
or more coloring agents, one or more flavoring agents, and one or 
more sweetening agents, such as sucrose, saccharin or aspartame. 

Oily suspensions may be formulated by suspending the 
active ingredient in a vegetable oil, for example arachis oil, olive oiK 
sesame oil or coconut oil, or in mineral oil such as liquid paraffm. The 
oily suspensions may contain a thickening agent, for example beeswax. 
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hard paraffin or ccty I alcohol. Sweetening agents such as those set forth 
above, and flavoring agents may be added to provide a palatable oral 
preparation. These compositions may be preserved by the addition of 
an anti-oxidant such as ascorbic acid. 

Dispersible powders and granules suitable for preparation 
of an aqueous suspension by the addition of water provide the active 
ingredient in admixture with a dispersing or wetting agent, suspending . 
agent and one or more preservatives. Suitable dispersing or wetting 
agents and suspending agents are exemplified by those already 
mentioned above. Additional excipients, for example sweetening, 
flavoring and coloring agents, may also be present. 

The pharmaceutical compositions of the invention may also 
be in the form of an oil-in-water emulsions. The oily phase may be a 
vegetable oil, for example olive oil or arachis oil, or a mineral oil for 
example liquid paraffui or mixtures of these. Suitable emulsifying 
agents may be naturally-occurring phosphatides, for example soy beans, 
lecithin, and esters or partial esters derived from fatty acids and hexitol 
anhydrides, for example sorbitan monooleate, and condensation 
products of the said partial esters with ethylene oxide, for exairqile 
polyoxyethylene sorbitan monooleate. The emulsions may also contain 
sweetening and flavouring agents. 

Syrups and elixirs may be formulated with sweetening 
agents, for example glycerol, propylene glycol, sorbitol or sucrose. 
Such fonmulations may also contain a demulcent, a preservative and 
flavoring and coloring agents. 

The phannaceutical compositions may be in the form of a 
sterile injectable aqueous or oleagenous suspension. This suspension 
may be formulated according to the known art using those suitable 
dispersing or wetting agents and suspending agents which have been 
mentioned above. The sterile injectable preparation may also be a 
sterile injectable solution or suspension in a non-toxic parenterally- 
acceptable diluent or solvent, for example as a solution in l,3*butane 
diol. Among the acceptable vehicles and solvents thai may be employed 
are water. Ringer's solution and i.sotonic sodium chloride solution, in 
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addition, sterile, fixed oils are convcnrionaily employed as a solvent or 
suspending medium. For this purpose any bland fixed oil may be 
employed including synthetic mono- or diglycerides. In addition, fatty 
acids such as oleic acid find use in the prepaiation of injcctables. 

Compounds of Formula I may also be administered in the 
fonn of a suppositories for rectal administration of the drug. These 
compositions can be prepared by mixing the drug with a suitable non- 
irritating excipient which is solid at ordinary temperatures but liquid at 
the rectal temperature and will therefore melt in the rectum to release 
the dmg. Such materials are cocoa butter and polyethylene glycols. 

For topical use, creams, ointments, jellies, solutions or 
suspensions, etc., containing the compound of Formula 1 are employed. 
(For purposes of this application, topical application shall include mouth 
washes and gargles.) 

The compounds for the present invention can be 
administered in intranasal form via topical use of suitable intranasal 
vehicles, or via transdermal routes, using those forms of transdermal 
skin patches well known to those of ordinary skill in the an. To be 
administered in the form of a transdermal delivery system, the dosage 
administration will, of course, be continuous rather than intermittent 
throughout the dosage regimen. Compounds of the present invention 
may also be delivered as a suppository employing bases such as cocoa 
butter, glycerinated gelatin, bydrogenated vegetable oils, mixtures of 
polyethylene glycols of various molecular weights and fatty acid esters 
of polyethylene glycol. 

The dosage regimen utilizing the compounds of the 
present invention is selected in accordance with a variety of factors 
including type, species, age, weight, sex and medical condition of the 
patient; the severity of the condition to be treated; the route of 
administration; the renal and hepatic function of the patient; and the 
particular compound thereof employed. A physician or veterinarian 
of ordinary skill can readily determine and prescribe. the effective 
amount of the drug required to prevent, counter, arrest or reverse 
the progress of the condition. Optimal precision in achieving 
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concentration of drug within the range thar yields efficacy without 
toxicity requires a regimen based on the kinetics of the drug's 
availability to target sites. This involves a consideration of the 
distribution, equilibrium, and elimination of a drug. Preferably, 
doses of the compound of structural fonnula I useful in the method 
of the present invention range from 0.01 to 1000 mg per adult 
human per day. Most preferably, dosages range from 0.1 to 500 
mg/day. For oral administration, the compositions are preferably 
provided in the form of tablets containing 0-0 1 to 1000 milligrams of 
the active ingredient, particularly 0.01, 0,05, 0,1, 0.5, I.O, 2.5. 5.0, 
10.0, 15.0, 25.0, 50.0, 100 and 500 milligrams of the active 
ingredient for the .symptomatic adjustment of the dosage to the 
patient to be treated. An effective amount of the dnig is ordinarily 
supplied at a dosage level of from about 0.0002 mg/kg to about 50 
mg/kg of body weight per day. The range is more particularly from 
about 0.001 mg/kg to 1 mg/kg of body weight per day. 

Advantageously, the active agent of the present invention 
may be administered in a single daily dose, or the total daily dosage 
may be administered in dividend doses of two, three or four times 
daily. 

The amount of active ingredient that may be combined with 
the carrier materials to produce a single dosage form will vary 
depending upon the host treated and the particular mode of 
administration. 

It will be understood, however, that the specific dose level 
for any particular patient will depend upon a variety of factors 
including the age, body weight, general health, sex, diet, time of 
administration, route of administration, rate of excretion, drug 
combination and the severity of the particular disease undergoing 
therapy. 

The following examples illu.strate the preparation of some 
of the compounds of the invention and are not to be coastrued as 
limiting the invention disclosed herein. 
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EXAMPLE I 



Me 

r2-f3.5-dimethvlphenvn>3-r2>f4>pvridm-4-vlbutvlamino>ethvn^^ 
indol-5-vl1morpholin-4-vlfnethanone 

Step 1 A 3-f2-aminoethvlV2-n.S-diTnethvIphenvn-l//>indole-5. 
carboxvlic acid ethvl exter 

A mixture of 7.60 g (50 mmol) of 4-hydrazinobcnzoic acid, 
10.55 g (50 mmol) of 3-chloropropyl 3,5-diinethylphcnyl ketone, and 
200 mL of absolute ethanol was stirred under nitrogen and heated to 
reflux. After 12 hours, (he tnixture was cooled and filtered. The solid 
on the filter was washed with additional small volumes of ethanol. The 
filtrate was treated with 4 mL of concentrated sulfuric acid and stirred 
at reflux under nitrogen for 4 days. The cooled mixture was stirred in 
an ice bath as a solution of sodium ettioxide (21% wAv in ethanol) was 
added dropwise until the mixture was basic by pH paper. The mixture 
was filtered and concentrated in vacuo at 30 'C. The residue was 
partitioned between diethyl ether and water, with some saturated 
aqueous sodium chloride solution added to assist in separation of the 
layers. The aqueous pha.se was washed with an additional .100 mL of 
ether. The combined organic extracts were dried over sodium sulfate, 
filtered, and concentrated in vacuo. The residual gum was purified by 
flash chromatograpy on silica gel (elution with 97:3:0.3 and then 
95:5:0.5 methylene chloride:methanol:-anunonium hydroxide) to give 
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the title compound (4.8g). 400 MHz >H NMR (CDCI3) was consistent 
with the assigned structure. Mass spectnim (PB-NH3/CI): m/e = 337 
(M + H). 

Step IB 2>(3.S-dimethylphenvn-342-f4>(pvridin>4-vnbutylamino]- 
ethvlM^-indole~S-carboxy[ic acid ethv! ester 
To a dry flask were added 5.0 g (14.9 mmol) of 3-(2- 
aminoethyl)-2-(3,5-dimethylphenyl)-lW-indole-5-carboxylic acid ethyl 
ester, 1,9R g (13,5 nunol) of 4-(pyridin-4-yl)butyraldehyde (diluted 
with 0.5 mL of CDCIO* 8,12 g (67.7 mmol) of anhydrous magnesium 
sulfate, and a magnetic stirring bar. The flask was pui^ed with 
nitrogen, cooled to -10 "C. and stirred as 1 1,5 mL of dry CDCI3 was 
introduced gradually by syringe. The mixnirc was stirred under 
nitrogen for about 20 minutes. Next, the septum was removed, and 670 
mg (17.6 mmol) of sodium borohyrdide was added rapidly. The septum 
was immediately replaced, and the system was again purged with 
nitrogen. The mixture was stirred under nitrogen at about -5 'C as 10 
mL of dry methanol was added gradually by syringe. After a few 
minutes at this temperature, the reaction was removed from the cooling 
bath and partitioned between 80 mL of ethyl acetate and 100 mL of 
water. The organic layer was dried over sodium sulfate, filtered, and 
concentrated in vacuo. The residue was purified by flash 
chromatography on silica gel (elation with a gradient of 4-9% methanol 
in methylene chloride; repeated using 5-15% methanol in methylene 
chloride) to give the title compound (3.19 g), 500 MHz IH NMR 
(CDCI3) was consistent with the assigned stmcturc. Mass spectmm (PB- 
NH3/CI): m/e = 470.4 (M + H). An additional 1.91 g of less pure 
material was also isolated. 

Step IC 3.f2-[benzvloxvcarbonvl-l4-(pvridinT4i 

ynhutvnamino1ethvn-2-f3 ,S-aimethvlphenvn-l/y-mdole-5- 

carhoxvlic acid ethvl ester 

A solution of 3.19 g (6.83 mmol) of 2-(3^- 

dimethylphenyl)- 3-[2-l4.Cpyridin-4-yl)butylamino] eihyl)-I//-indole-5- 
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carboxylic acid ethyl ester in 25 mL of dry methylene chloride was 
stirred under nitrogen and cooled to -7R 'C in a dry icc-acctone bath as 
2.38 mL (J. 76 g, 13 J mmol) of A/JV-diisopropylethylamine was added, 
followed by gradual addition of 3.4 mL (4.06 g; 23.7 mmol) of benzyl 
chloroformate by syringe, in portions. After about 2.5 hours, the 
solution was removed from the cooling bath and allowed to warm to 
room temperature. It was then panitioned between ethyl acetate and 5% 
aqueous potassium bisulfate solution. The organic phase was dried over 
magnesium sulfate, filtered, and concentrated in vacuo. Purification of 
the residue by flash chromatography on silica gel (elution with a 
gradient of 0,5-10% methanol in methylene chloride) afforded a 
quantitative yield of the product as a yellow foam. 500 MHz ' H NMR 
was complex » owing to the existence of rotamers, but was consistent 
with the assigned stmcture. Mass spectrum (PB*NH3/CI): m/e = 604.3 
(M + H). 

Step ID l>r24bcnzvloxvcarbonvl-f4>^pvridin-4-vnbutvnamino1- 

ethvl V2>(3:5-dimethvlphenvn> 1 H>indolc>5-cartx)Xvlic acid 
hydrochloride 

A solution of 4.1 1 g (6.83 mmol) of 3-[2- 
[bcnzyloxycarbonyl-[4-(pyridin-4-yl)butyl]aminolethyl]-2-(3,5- 
dimethylphenyl)-l//-indoie-5-carboxylic acid ethyl ester in 161 mL 
(80,5 mmol) of 0.50 N KOH in methanol was stirred at about 60 'C as 
19 mL of water was added gradually. Stirring was continued at reflux 
overnight. The cooled mixture was concentrated in vacuo to give a 
yellow solid, which was partitioned between 250 mL of a 1 :1 ethyl 
acetate-tetrahydrofuran mixture and 250 mL of 0,5 N HCl. The organic 
phase was washed twice with 0.5 N HCl, then dried over magnesium 
sulfate, filtered, and concentrated in vacuo. The resulting solid was 
trinirated with diethyl ether and collected on a filter to give (after 
drying) 3.46 g of yellow solid, mp 133.5-137.5 'C; homogeneous by 
TLC (95:5:0J CHiClj-MeOH-AcOH). 500 MHz IH NMR (DMSO-de) 
was consistent with the assigned structure. Mass spectrum (ESI): m/e = 
576,4 (M + H)+ 
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Step 1 E p47>n.S-dim pthvlpht^vlV5^moTpholinc-4-carfaQnvn-l/y' 
inrtnl-^-vneth vn>.f4-pvridin.4-vlhutvhcarhamic acid bcnzvl 
ester 

A mixture of 100 mg (0.163 mmol) of 3-[2- 
[benzyloxycarbonyl-[4.(pyridm-4-yl)butyl]animo] ethyl]-2-(3.5- 
dimethylphenyl)-l//-indole-5-carboxylic acid hydrochloride 101.7 mg 
(0.196 mmol) of PyBOP reagent, 0.085 mL (85.2 mg, 0.978 mmol) of 
moipholinc, and 1 mL of dry methylene chloride was stirred under 
nitrogen ai room temperature in a stoppered flask. After 5 days, the 
solution was partitioned between ethyl acetate and sanirated aqueous 
sodium bicarbonate solution. The organic phase was dried over sodium 
sulfate, filtered, and concentrated in vacuo. Purification of the crude 
product by flash chromatography on silica gel (gradient elution with 1- 
4% MeOH in CH2CI2) afforded a quantitative yield of the title 
compound as a yellow gum; homogeneous by TLC in 95:5 CH2CI2- 
McOH. 500 MHz NMR (CDCI3) was complex, owing to roiamers, 
but was consistent with the assigned structure. Mass spectrum (ESI): 
m/e = 645.6 (M + H). 

Step 1 F [?-r'^S-dimethylphenvlV34 7>r4>pvridin^vlbutvlamino)- 
i>fhvn-l//>ind nUS-vnmoTTphn!in-4>vimethanone 

A mixture of 113 mg (0.175 mmol) of [2.[2-(3,5- 
dimethylphenyl)-5-(morpholine-4-carbonyI)-l//-indol-3-yl]ethyl]^(4- 

pyridin-4-ylbutyI)carbamic acid benzyl ester, 50 mg of 20% palladium 
hydrt3xide on carbon, and 10 mL of 2-methoxyethanol was shaken with 
hydrogen (approx, 50 psig) in a pressure vessel for 2.5 hours. The 
catalyst was removed by filtration through Celite» and the fikrate was 
concentrated in vacuo. The residue was purified by flash 
chromatography on silica gel (gradient elution from 99:1:0.1 ro 94:6:0.6 
CH2Cl2-MeOH-concd. NH4OH) yielded 53.2 mg (60%) of a white, stiff 
foam; homogeneous by TLC in 95;5:0^ CH2Cl2-MeOH-concd. NH^OH. 
500 MHz IH NMR (CDCI3) was consistent with the assigned structure. 
Mass spectram (ESI): m/e = 51 IJ (M + H). 
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Step A: 4-(4.Dvridvl V3-pentvn. ] -ol 

4.Bromopyridine hydrochloride salt (5.5 g) was dissolved 
in a solvent mixture comprising triethylaminc (50 mL) and water (10 
mL). Anhydrous lithium chloride (100 mg), cooper (I) bromide 
powder (100 mg) and butO-yn-l-ol (2.17g) was added to the pyridine 
salt and the mixture stirred as an active nitrogen gas stream passed 
gently through the solution for approximately 15 minutes after which 
time lctrakis(triphenylphosphine)palladium (250 mg) was added. The 
reaction mixture was heated to reflux under a nitrogen atmosphere and 
maintained at reflux for 2.5h after which heating was stopped and the 
reaction allowed to cool to room temperature. The mixture was 
concentrated in vacuo and the residue treated wid) 3 M sodium 
hydroxide, extracted with chloroform and concentrated in vacuo. 
Purification of the residue by flash chromatography on silica gel (ethyl 
acetate) gave the title compound (3.74 g). 

Step B: 4-(4^pyriclyl)'bman>l'ftl 

4-(4-Pyridyl)-3-butyn-l-ol (3,5g) was dissolved in 
methanol (100 mL) in a Pair hydrogenation bonle and platinum (FV) 
oxide [Adams* Catalyst) (0.3g) was added. The Parr bottle was placed 
on a Parr hydrogenation apparatus and the solution hydrogenated at 40 
psi for 2.5h after which time the starting material had been judged to be 
consumed by TLC. The spent catalyst was removed by filtration 
through a Celite pad and the pad carefully washed with more methanol. 
The combined filtrates were evaporated under reduced pressure on a 
rotary evaporator and the oily residues then subjected to column 
chromatography on a short silica column using neat ethyl acetate as the 
eluant to provide the title compound (3.0 g). 



Step C: 4-(pyridin-4>y|)butyraldchydg 
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Oxalyl chloride (i.45 mL of a 2M solution in dry 
methylene chloride) was placed in an oven-dried flask and cooled lo 
-78**C usmg a dry ice and acetone cooling bath and a solution of DMSO 
(0,413 mL) in dry methylene chloride (1 mL) added drop by drop to 
the oxalyl chloride over 3 minutes and stirred for a further 3 minutes. 
A solution of 4-(4-pyridyl)-buian-l-ol (400 mg) in dry methylene 
chloride (5 mL) was added to the reaction flask over approx. 3 minutes 
and the reaction stirred for 15 minutes. Anhydrous tricthylaminc (2.03 
mL) was added and the reaction mixture stirred for another 2 hours 
during which time the cold bath had wanned up to room temperature. 
The reaction was quenched by the addition of saturated brine and then 
partitioned with methylene chloride. The aqueous layer was discarded 
and the methylene chloride extract dried over anhydrous sodium sulfate 
powder* filtered and evaporated under reduced pressure to leave an oily 
residue. The product was isolated by colunm chromatography on silica 
gel using ethyl acetate as eluant (301 mg). 

Following a procedure similar to that described in 
EXAMPLE I« the following compounds were prepared: 




Example # 


X-R7,R8 


Rl 


m/e 
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lA 


a 

Me 


4-pyridyl 


523 (M + H) 


IB 


kip 


3-pyridyI 


523 (M + H) 


IC 


0 

II 

O " 


4-pyridyl 


532 (M + H) 


ID 


0 


4-pyridyl 


532 (M + H) 


IE 




4-pyridyl 


552 (M + H) 


IF 




4-pyridyl 


578 (M + H) 


IG 




3-pyridyl 


495 (M + H) 


IH 


0 

o 


4-pyridyl 


495 (M + H) 


il 


p 


3-pyridyl 


511 (M + H) 



(100) 0 1 
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IJ 




0 

PA 


3-pyridyI 


611 (M + H) 


IK 






4-pyridyl 


611 (M + H) 


IL 




Me 


3-pyridyi 


537 (M + H) 


IM 


O 

V 

Me 


4-pyridyI 


539 (M + H) 


IN 


V 

Me 


3-pyridyl 


539 (M + H) 


10 








4-pyridyl 


563 (M + H) 


IP 


c 




4-pyridyl 


543 (M + H) 
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10 


0 

V 

Me 


4-pyridyl 


537 (M + H) 


IR 


A O 


4-pyridyl 


521 (M + H) 


IS 


9/- 


4-pyridyl 


557 (M + H) 



EXAMPLE? 




l.f7.azabicvclor2.2.nhept.7-v lV2.r2.n.5.dimethvlphenvn-3-r2-f4-r4. 
pvridin-^-vnhutvlamino1ethvn-l //-indol-5-vn-2-meth vlpropan- \ -one 

dihydrochloride 

Step2A 2.f2.f3.5.diinethvlphenvl>.3.f2.[4.(pvridin-3. 

yhhtitvlaminolethvll- 1 /f-indol-5-vn-2-methvlpropionic acid 

ftthyl ester 

A dry flask containing 3.00 g (7.93 mmol) of 2-[3-(2- 
aininoethyl)-2-(3,5-dimethylphenyl)- 1 A/-indo]-5-yl]-2-methylpropionic 
acid ethyl ester (prepared essentially as described in EXAMPLE I from 
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ethyl 2-(4-hydrazmophcnyl)-2-methylpropionate), 4.76 g (39 J mmol) 
of anhydrous magnesium sulfate, and a magnetic stirring bar was fitted 
with a septum and needle adapter leading to a Firestone valve. The flask 
was thoroughly purged with nitrogen, and the mixture was cooled in an 
ice-methanol bath at - ID to -5 and stirred vigorously as a solution of 
1J2 g (8.88 mmol) of Mpyridin-3-yI)butyraldehyde in 15 mL of dry 
CDCI3 was added gradually by syringe over 10-15 minutes. The 
resulting mixture was stirred under nitrogen at -10 lo -5 *C for 40-4S 
minutes. Then the septum was removed just long enough to add 390 mg 
(10.3 mmol) of sodium borohydride. The mixture was stirred under 
nitrogen at -10 to -5 'C as 10 raL of dry methanol was added dropwise 
by syringe over several minutes. After 30 minutes, tiic mixture was 
removed from the cooling bath and partitioned between 90 mL of ethyl 
acetate and 90 mL of water. The organic layer was washed with 2 x 30 
mL of brine, Aen dried over anhydrous sodiimi sulfate. The filtered 
solution was concentrated in vacuo, and the residue was flash 
chromatographed of silica gel (gradient elution widi 0-10% methanol in 
methylene chloride). Fractions containing product and a small amount 
of unreacted starting material were combined and concentrated to give 
3.00 g of light beige, stiff foam, used directly in the next step without 
further purification or characterization. 

Step 2B ?-f3-[?-[b^n^ylQ;^yCTrt>ffliyi'f4-fpyridin'3- 

vnbutvnamino1ethvlU2-f3.5>dimethvlphenvlVlH^indQU5> 

yll-2-mcthylpropionic acid 6<t>yl 

A solution of 3.00 g (max. 5.86 nunol) of crude 2-[2-(3,5- 
dimethylphenyl)-3-[2-[4.(pyridin-3-yl)butylaminoJethyl]-l//-indoI-5-yl]- 
2-methyl propionic acid ethyl ester in 30 mL of dry methylene chloride 
was stirred under nitrogen with cooling in a dry-icc-acetone bath. To 
this solution was added by syringe LI06 mL (820 mg» 6.36 mmol) of 
MA'-diisopropylethylamine. Then 0.956 mL (L14 g, 6.36 nmtol) of 
benzyl chloroformate was added dropwise by syringe over 5-10 
minutes. After 20 minutes, the solution was removed from the cooling 
bath and allowed to warm to room temperature. After 2 hours, the 
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solution was diluted with 50 mL of methylene chloride, transfeired to a 
separatoiy funnel, and shaken with 80 mL of water. The organic phase 
was dried over magnesium sulfate, filtered, and concentfated in vacuo. 
Flash chromatography of the residual gum on silica gel (gradient elution 
with 0,2-2% methanol in methylene chloride gave 2.81 g (55% overall 
for Steps 1 and 2) of pale, golden-yellow gum; virtually homogeneous 
by TLC in 95:5 CHjClj-MeOH. 500 MHz NMR (CDCI3) was 
complex, owing to rotamers. but appeared to be consistent with the 
assigned structure. Mass spectrum (ESI): m/e = 646 (M + H). 

Step 2C 2-r3-r2-fhen7:vlnitvrarhf^n Yl.f4.rpvrirfin.1. 

vnbutvnamino]rthvn.2W^ ^.r<im^fhvlDhenvn.l W.inri,.l.s. 
vl1-2-methvloiTipnnir 

A mixture of 2.78 g (4.30 mmol) of 2-{3-[2- 
[benzyloxycarbonyH4-(pyridin-3-yl)butyl3amino]ethyI]-2-(3.5- 
dimethylphenyl)-l//-indol-5-yl)-2-methylpropionic acid ethyl ester in 
43.0 mol (21,5 mmol) of 0.5 M potassium hydroxide in methanol and 
25 mL of tetrahydrofuran was stined under nitrogen and heated to 
reflux. To the resulting solution was gradually added 18 mL of water, 
and the solution was maintained at reflux for 39 hours. It was then 
cooled and concentrated to small volume, accompanied by precipitation. 
The mixture was treated with 10.75 mL (21 .5 mmol) of 2 N 
hydrochloric acid and agitated for a few minutes. The solid was 
collected on a filter and washed thoroughly with water. After suction- 
drying under nitrogen, the solid was triturated and washed with diethyl 
ether and vacuum-dried to yield 2.43 g (92%) of cream-colored 
powder, mp 152-154 'C (paitial dec): homogeneous by TLC in 90:10 
CHzClz-MeOH, 500 MHz >H NMR (DMSO-d^) was consistent with the 
assigned .strucniie. Ma.<5s spearam (ESI): m/e = 618(M + H). 

Step 2D r2-r5-f2-f7-azahicvclnr? 7 nhpp t.7-vn.l .l-dimethvl.?. 

QXQethvll-2-n.5-dimethvlp>v.nyl^lH-indol.1-vn,»fhvn.tA. 
(pvridin-3vnbutvllearbamic «riri benzvl esrrr 
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A mixture of of 92.7 mg (0.15 mmol) of 2-[3-[2- 
Ibcnzyloxycarbonyl-f4-(pyridin-3-yl)butylJarnino]ethyl]-2-(3,5- 
dunethylpheny])-l//-indol-S-yl]*2-methylpropionic acid, RO^ mg (0.6 
mmol) of 7-azabicycIo(2.2.1]hepiane hydrochloride, 83.2 mg (0J6 
mmol) of PyBOP reagent, 0,107 mL (77.8 mg; 0.77 mmol) of 
triethylamine. and 0.75 mL of diy methylene chloride was stirred at 
room temperature in a stoppered flask for 48 houi^. The solution was 
then partitioned between 10 mL of ethyl acetate and 10 mL of 0.S H 
hydrochloric acid. The organic phase was washed with 1 0 mL of 
saturated aqueous sodium bicarbonate solution and then with 5 mL of 
saturated aqueous sodium chloride solution. The ethyl acetate phase was 
then dried (magnesium sulfate), filtered, and concentrated in vacuo at 
room temperature. The residue was purified by preparative TLC on 6 
Analtech tapered silica gel plates (20 x 20 cm), which were developed in 
95:5 CH2Cl2-MeOH. The product band from each plate was isolated, 
combined, and extracted with 95:5 CH2Cl2-MeOH. Concentration of the 
extracts in vacuo yielded 85.9 mg (82%) of a very pale yellow glass; 
virtually homogeneous by TLC in 95:5 CH2CI2-MCOH. 500 MHz 
NMR (CDCI3) was complex, owing to rotamers, but was consistent with 
the assigned structure. Mass spectrum (ESI): m/e = 697.6 (M + H). 

Step 2£ 1 -r7-a7ahicvclor2.2. 1 lhent-7-vn-2-l2-f 3,5-dimethvlDhenvlV 

methvlpropan^l-one 

A mixttire of 80.2 mg (0.1 15 mmol) of l2-(5-(2-(7- 
azabicyclo[2.2, 1 ]hept-7.yl)- 1 , 1 ^imethyl-2.oxoethyl}-2-(3,5- 
dimeihylphenyl)-I//-indol-3-yl]etiiyl]-[4-(pyridin-3yl)butyI]carbamic 
acid benzyl ester, 40 mg of 10% palladium on carbon, 4 mL of absolute 
ethanoU and 4 mL of ethyl acetate was shaken with hydrogen (46 psig) 
in a pressure vessel for 6 hours. The catalyst was removed by filtration 
through Celite under nitrogen, and the filtrate was concentrated in 
vacuo at room temperature. The residue was purified by preparative 
TLC on 4 Analtech tapered silica gel plates (20 x 20 cm), which were 
developed in 92.5:7.5:0.75 CHzCb-MeOH-conccntrated NH4OH. The 
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product band from each plate was isolated, combined, and extracted 
with 92.5:7.5:0.75 CH2Cl2-MeOH.coDcentrated NH4OH. Concentration 
of the extracts in vacuo yielded 53,8 mg (81%) of a pale yellow, stiff 
gum or glass; essentially homogeneous by TLC in 92.5:7.5:0.75 
CH2Cl2-MeOH-concentrated NH4OH. 500 MHz NMR (CDCI3) was 
consistent with the assigned structure. Mass spectrum (ESI): ra/e = 
563.5 (M + H), 

Step 2F I ■f7-azabicvclor2.2. 1 1hent-7-vlV2.r2-n.5-diTnPfhvlphPTiyn, 
3-f244^(pvridin>^vnbutvlamino1ethvll-IH-indQl>.S-vn-2- 
me^hyipropan-l-gng <iihy^rochlQridg 

A solution of 42.8 mg (0.0760 mmol) of l-(7. 
azabicyclo[2.2. 1 ]hept-7-yI)-2-(2-(3^-dimethylphenyl> 3-[2.[4.{pyridin- 
3-yI)butylaminoJethyl]-lH.indol-5-yl]-2-methylpropan-Uone in 1.5 mL 
of methanol was treated with 0.152 mL (0.304 mmol) of 2 H 
hydrochloric acid. The solution was agitated and allowed to stand 
briefly before being filtered. The fiitrate was evaporated to dryness 
under nitrogen, and the residue was trimrated with diethyl ether. The 
resulting solid was collected on a filter, washed witfi additional cthcr» 
and dried to yield 46.5 mg (96%) of light golden-tan powder, mp >160 
X (gradual; preliminary softening). 500 MHz >H NMR (DMSO-d^) 
was consistent with the assigned stmcture. 



PRKPAR ATION OF .SYNTHETIC TNTERMEniATR5; 

Step A: Bthvl f+/-)-?-f4-niirophenyl)propionate 

To a solution of 9.76 g (50 mmol) of (+/-)-2-(4. 
nitrophenyOpropionic acid in 150 mL of absolute ethanol was added 3.0 
mL of concentrated sulfuric acid. The resulting solution was stirred at 
reflux under nitrogen. After 6 hours, the solution was cooled and 
stirred vigorously as 250 mL of saturated aqueous sodium bicarbonate 
solution was added gradually (Caution: foaming). The mixture was 
then partitioned between 750 mL of ethyl acetate and 500 mL of water. 
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The orgaxuc layer was washed with 100 mL of saturated aqueous sodium 
bicarbonate solution and then with 100 mL of samrated aqueous sodium 
chloride solution. The organic phase was dried over magnesium sulfate, 
filtered, and concentrated in vacuo to give 10*86 g (97%) of an oil; 
homogeneous by TLC in 9:1 hexanc-ethyl acetate. 400 MHz 'H NMR 
(Q)Cl3) was consistent with the assigned structure. 

Step B: Ethvl 2-methvl-2>f4-nitrnphenvnprQpionate 

A suspension of 924 (23 nrniol) of sodium hydride (60% in 
oil) in 21 mL of dry /V,A^-dimethylformamide was stirred under 
nitrogen in an ice bath as a solution of 4.68 g (21 mmol) of ethyl (+/-)- 
2-(4-nitn)phenyl)propionate in 20.5 mL of dry /V,A^-dimethylformamidc 
was added gradually over about 10 minutes. An intmse violet color 
developed during the addition. The mixture was then allowed to warm 
to room temperature. After about I hour, the mixture was again cooled 
in an ice bath as a solution of 1.44 mL (3.28 g; 23 mmol) of methyl 
iodide in 5 mL of dry yv//-dimethylfomiamide was added dropwise by 
syringe over about 10 minutes, while maintaining the internal 
temperature at 10-15 'C. The mixture was allowed to wann to room 
temperature, and the color changed to brown. After 1 hour, an 
additional 187 mL (426 mg, 3 mmol) of iodomethane was added. By 
the next day, the mixture consisted of a suspension of some grayish solid 
in a golden Uquid. It was stirred vigorously and quenched by gradual 
addition of 10 mL of 5% aqueous potassium bisulfate solution. The 
mixture was partitioned between 400 mL of diethyl ether and 400 mL 
of water. The organic layer was washed with an additonal 3 x 400 mL 
of water and then with SO mL of saturated aqueous sodium chloride 
solution. The organic phase was then dried over magnesium sulfate, 
filtered, and concentrated in vacuo. Rash chromatography of the 
residue on silica gel (elution with 19:1 hexane-ethyl acetete) yielded 
4.31 g (87%) of an oil; homogeneous by TLC in 9:1 hexane-ethyl 
acetete. 400 MHz NMR (CDCI3) was consistent with the assigned 
structure. 
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StepC: Ethvl 2-(4-AminonhenvlV2>merhv1pmpiQnate 

A mixture of 4.27 g (18 nunol) of ethyl 2-meihyl-2-(4. 
nitrophenyl)propionaie, 200 mg of 10% palladium on carbon, and 120 
mL of absolute ethanol was shaken with hydrogen (initial hydrogen 
pressure 47 psig) in a pressure vessel for 2 hours. The catalyst was 
removed by filtration through Celite under nitrogen, and the filter cake 
was washed with additional ethanol. Concentraiion of the filtrate in 
vacuo at up to 50 "C gave 3.74 g (100%) of an oil; homogeneous by 
TLC in 4:1 hexane-aOAc. 400 MHz NMR (CDCI3) was consistent 
with the assigned structure. Mass spectnim (ESI): m/e = 208 (M + H). 

StepD: myi 2-(4^hy(>ra2;mQphCTyl)-2-mgthylpropionate 

A sohition of 3.725 g (18 mmol) of ethyl 2-(4. 
aminophcnyl)-2-raethylpropionate in 18 mL of concentrated 
hydrochloric acid was stirred at -10 to -5 *C in an ice-acetone bath as a 
solution of 1.29 g (18.7 nunol) of sodium nitrite in 7,5 mL of water was 
added dropwise over about 15 minutes. Stirring was continued at this 
temperature for an additional 30 minutes. Next, a small amount of 
insoluble solid was removed by filtration into a cold receiving flask. 
The filtrate was then added dropwise over 10-15 minutes to a solution 
of 20.3 g (90 nmiol) of stannous chloride dihydrate in 14.5 mL of 
concentrated hydrochloric acid stirred under nitrogen in an ice-acetone 
bath. The addition was carried out at such a rate that the internal 
temperature remained at about -5 'C. A gummy material separated 
during the addition. After completion of the addition, stirring was 
continued at -10 to -5 *C for 1 hour. The aqueous phase was decanted, 
and the residual gum was dissolved in 250 mL of ethyl acetate. The 
ethyl acetate solution was treated cautiously with 250 mL of saturated 
aqueous sodium bicarbonate solution and shaken in a separaiory funnel. 
The ethyl acetate layer was washed with 50 mL of saturated aqueous 
sodium chloride solution. The entire mixture was filtered before 
separation of the phases. The ethyl acetate phase was dried over 
magnesium sulfate » filtered, and concentrated in vacuo at room 
temperanjrc to yield 2.59 g (65%) of an oil. 500 MHz 1 H NMR 
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(CDCI3) was consistent with the assigned stmcture and indicated diat 
only minor impurities were present. 

Following a procedure similar to that described in 
EXAMPLE 2, the following compounds were prepared: 




Me 



Example # 


X-R7,R8 


Rl 












2A 


ril HMe. Me 
0 


4-pyridyl 


574 (M + H) 


2B 


0 


4-pyridyI 


574 (M + H) 


2C 


0 


4.pyridyl 


574 (M + H) 


2D 


J \ H Me^ Me 


4-pyridyl 


594 (M + H) 
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2E 


C 1 Me. Me 

0 ■ 


4-pyridyI 


537 (M + H) 


2F 


/^Me^ Me 
O 


3-pyridyl 


537 (M + H) 


2G 


/^Me. Me 


4-pyridyl 


620 (M -h H) 


2H 


HMe. ^Me 

Me^ 


4-pyridyl 


609 (M + H) 


21 


9 1 Me Ms 
0 


3-pyridyl 


553 (M + H) 


2J 


9^IMe^ Me 

T 

0 


4-pyridyl 


553 (M + H) 


2K 


Me 

?^^Me^ Me 

Me^-^Y^ 

o 


3-pyridyl 


581 (M + H) 


2M 


^^^Me 
/] Me^ Me 

Me ^ 


3-pyridyl 


565 (M + H) 
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2N 


/ 1 Mp Mo 

Me o 


4-pyridyl 


565 (M + H) 


20 


0 


4-pyridYl 


591 (M + H) 


2P 


HMe Me 


4-pyridyl 


588 (M + H) 


2Q 


II Me Me 

o 


3-pyridyl 


551 (M+.H) 


20 


o 


4-pyridyl 


551 (M + H) 


2S 


T 

0 


3-pyridyl 


653 (M + H) 


2T 


Me 

|l Me. Me 

Me-^'^V^ 
II 

0 


3-pyridyl 


579 (M + H) 


2U . 


Me 

|IMe^ Me 
0 


4-pyridyl 


579 (M + H) 
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2V 




3-pyridyl 


605 (M -t- H) 


2V 


11 Me Me 


4-pyridyl 


605 (M + H) 


2W 




4-pyridyl 


563 (M + H) 



EXAMPLE 3,1 

Mb— \ 




CH3 



5-t2-G.5-dimethvlDhenvn-3-r244-fDvridi n>3-vnbutvlamino1ethvl>ltf- 
^ n^f^U^.vlUl.ftthvU44-dimethvU2.4-dihvdrQPvrazol-3-ope 

Step 3.1 A 2^ethvl>4.4-dimethvl-5>f4 -mtrophenvh-2.4- 
dihvdropvrazQl-S-one 

A mixture of KOO g (4 mmol) of 2^-dimethyl-3-(4- 
nitropheny!)-3-oxopropionic acid methyl ester (Yang, C.-Y.; Wnck, G. 
R, Polymer. 1992, 33, 419M196), 3.00 g (20 mmol) of 
ethylhydrazinc oxalate, 8 mL of 2-methoxyethanol, and 4 mL of glacial 
acetic acid was stirred under nitrogen at gentle reflux for 24 hours. 
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The cooled solution was concentrated in vacuo. The residue was 
partitioned between ethyl acetate and water. The ethyl acetate phase was 
washed with additional water and then with saturated aqueous sodium 
chloride solution. The organic solution was dried over magnesium 
sulfate, filtered, and concentrated in vacuo to give 703 rag (67%) of 
light yellow crystals, mp 121-122 'C; homogeneous. by TLC in 2:1 
hcxane-EtOAc. 500 MHz NMR (CDCI3) was coasistent with the 
assigned structure. Mass spectrum {PB-NH3/CI): m/e = 232.1 (M - Et), 
265. 1 (M + H). 

Step3.IB 5-(4-aminop henv[V2>efhvU4.4-dimethvl>2.4-dihvdro- 
pyrazol>3-one 

Hydrogenation of 2-cthyl-4,4-dimethyl-5-(4Hiitrophenyl)- 
2,4-dihydropyrazol-3-Dne according to the procedure of Example 3,2 
Step E afforded a quantitative yield of light yellow-lan solid, mp 1 18- 
120.5 'C; homogeneous by TLC in 1:1 hexane-EtOAc and 98:2 CHjClz- 
MeOH. 500 MHz IH NMR (CDCI3) was consistent with the assigned 
structure. Mass spcctram (ESI): m/e = 232L1 (M + H). 

Step 3.1c 2-ethvU5-f4-hvdrazinot)henvlV4.4-dimcthvl-2.4- 
dihvdroDvrazo!>3>one 

This materia! was prepared from 5-(4-aminophenyl)-2- 
ethyl-4,4.dimethyl-2,4-dihydropyrazol-3-one according to the 
procedure of Example 2 REACTION INTERMEDIATES, Step D, 
except that the entire reaction mixture from the stannous chloride 
reduction was stirred in an ice bath and treated cautiously with excess 
saturated sodium caibonate solution (CAUTION: foaming), resulting in 
precipitation. This material was transferred to a separatory funnel and 
shaken with 2:1 Et20-CH2Cl2. The mixture was filtered before 
separation of the phases. The aqueous phase was extracted further with 
several portions of ethyl acetate. The combined organic fractions were 
concentrated in vacuo to give an 80% yield of an amorphous, light 
yellow-orange solid, mp 131.5-135 'C dec; ill-defined by TLC in 95:5 
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CH2Cl2-MeOH. 500 MHz *H NMR (CDCI3) was consistent with the 
assigned structure. 

Step 3.1D S>r3-r2-aminQethvn>2-f3.5>dimethvlphgnvlVl//>indoNS>vl1> 
2-ethvl-4.4-dimethvl-2.4>dihvdropvrazol-3K)ne 
This compound was prepared from 2-ethyl-5-(4- 
hydrazinophenyl)- 4,4-dimethyl-2,4-dihydropyrazoI-3-one and 3- 
chloropropyl 3^-diniethylphenyl ketone according to the procedure of - 
Example 3.2 Step A, except that the reaction time was IS hours. Flash 
chromatography of the cnide product on silica gel (gradient elution with 
97:3 and 95:5 CH2Cl2-MeOH followed by 95:5:0,5 and 92.5:7.5:0.75 
CH2Cl2-MeOH-concd. NH4OH) gave a 27% yield of light tan, stiff foam; 
homogeneous by TLX: in 92.5:7.5:0.75 CH2Cl2-McOH-concd. NH4OH. 
500 MHz IH NMR (CDCI3) was consistent with the assigned stnicnire. 
Mass spectrum (PB-NHs/Q): m/e = 4032 (M + H). 

Step3.1E .S42-G.5HdimethvlphenvlV342-r4-ft)vridin-3- 

ynbutvlaminolethvM//-indQl-5-vl%2-ethvl^.4>dimethvl- 
2.4-dihvdroDvrazDl-3>Qne 

A mixture of 82.5 mg (0.205 mmol) 5-[3-(2-aminoethyl)-2- 
(3,5-dimethylphenyl)-l//-indol-5-yl]- 2-ethyl-4,4-dimethyl-2,4- 
dihydropyrazol-3-one and 124 mg (0.475 mraol) of magnesium sulfate 
was purged with nitrogen and stirred in an ice-methanol bath at about 
-10 to -5 T as a solution of 34.3 rag (0. 23 mmol) of 4-(pyridin-4- 
yObuiyraldehyde in 0.500 mL of dry CDCI3 was added gradually by 
syringe. The mixture was stirred under nitrogen at this temperature for 
30 minutes. The septum was removed just long enough to add 10.0 mg 
(0.265 nunol) of sodium borohydride, and the solution was repurged 
with nitrogen. The mixnire was stirred at -JO to -5 'C as 350 mL of 
dry methanol was added gradually, and stirring was continued at this 
temperature. After 45 minutes, the mixture was partitioned between 
ethyl acetate and water. Hie ethyl acetate layer was washed with brine, 
then dried over sodium sulfate, filtered, and concentrated in vacuo. The 
Fe.sidue was purified by preparative TLC on 6 lOOO-micron silica gel 
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GF plates (developed in 87.5:12.5 CH2Cl2-MeOH). Isolation of the 
product band (by extraction with 90:10:1 CH2Cl2-McOH-concd. 
NH4OH) gave 49.8 mg (45%) of a light beige, stiff foam; essentially 
homogeneous by TLX: in 90:10CH2Cl2-MeOH. 500 MHz JH NMR 
(CDCI3) was consistent with the assigned stnicture* Mass spectrum 
(ESI): m/e = 536.4 (M + H). 



1W2^n.5^imethvlnhenvlV3-f2^4-nvridin-3-vl>butvlaminQ)cthYl1-l//- 
indol-5-vl 14-methvUl .4-dihvdrotetra2Ql>5>onc 

Step3.2A ;^-r2-f3.5-dimcthvlphenvn-5 -nitro-l//Mndol-3-vl1gthvlamine 
To a solution of 3-chloropropyl 3,5-dimethylphcnyl ketone 
(2.5g in 13.5 mL rm-buianol) was added 1.65 g 4-nitrophenylhydrazinc 
and stirred for 20 minutes at room temperature. At this time, 108 mL 
of 90% aqueous methanol was added and the mixture heated to reflux on 
an oil bath. After 16 hours, the mixture was cooled to room 
temperature and the volatiles removed in vacuo. Hie residue was 
triturated with ethyl acetate and allowed to stand at 0 °C for 8 hours. 
Filtration of the resulting suspension gave the cnide title compound as 
the hydrochloride salt (1.4 g). 

Step 3.2 B /V>l2-f2-f3.5-dimethvlDhenvlV5-nitro-l//-indolO- 



EX AM PLE 3,2 
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To a solution of 2-[2-(3,5-dimed^yIphenyl^5-nit^o-l//- 
indol-3-yl]cthylaminc (3.0 g in 80 mL dry methylene chloride) at 0 
was added 4.0 mL triethylamine followed by 1.4 mL benzoyl chloride 
and the mixture stirred at tow temperature. After 20 minutes, the 
reaction was quenched by the addition of saturated aqueous sodium 
bicarbonate and extracted with ethyl acetate. The organic portion was 
washed with water and concentrated in vacuo to give the crude title 
compound (1.43 g). 

Step 3.2C Bcnzyl-i2'f2-f3.5-dim6thylphgnylKVnitm'lff-in(lnl'3' 

ynethvUamine 

To a stirred solution of /V-(2-[2-(3,5- 
dimethylphenyl)-5-nitro-I//-indol-3-yI]ethyl|benzamide (1.7 g in 130 
mL dry tetrahydrofiiran) was added 35 mL of a IM solution of borane 
in tetrahydrofuran and the mixture heated slowly lo reflux on an oil 
bath. After 2 hours the mixture was cooled to room temperature and 
the excess borane quenched by the careful addition of methanol. The 
mixture was concentrated to half-volume, treated with N/^- 
dimethyleihanolamine (13 mL) and heated to reflux on an oil bath. 
After 3 hours the mixture was cooled to room temperature and 
concentrated in vacuo. Purification by flash chromatography on silica 
gel (methylene chlorideimethanoU 97:3) gave the title compound (1.5 
g). 

Step 3.2D Bfipzy I- { 2-f 2>( 3 ,5'dimcthylpheT)yl V5-nrtrQ- 1 //-indp)'?- 
y|]gthyll-f4>pyridin'3'yl'b\itynaming 

A mixture of benzyl- {2-[2-(3 »5-dimethylphenyl)-5-nitro- 
l//-indol-3-yl]ethyl}amine (700 mg) and 4-pyridin-3-yl butyraldehyde 
(314 mg) were solvated in 30 mL dry methanol to which ca. 2 g 
powdered 3A molecular sieves were added. The pH of this mixmrc was 
adjusted to 5 by the addition of trifluoroaceiic acid and then 441 mg 
sodium cyanoborohydride was added and the mixture atirred at room 
temperature. After 48 hours, the mixture was filtered through 
diatomaceoas earth, concentrated in vacuo and purified by flash 
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chromatography on silica gel (methylene chloridermethanohammaniiun 
hydroxide. 96:4K); then 96:4:1) to give the title compound (676 mg). 

Step 3.2E 3-{2'ftoyl'f4-pyridm>3-yl-bmyl)8ming]^^ 

dimethvlphenvlVI//-indQl-5-vlamine 

To a stirred solution of bcnzyl-(2-[2-(3,5-dimcthylphcnyl)- 
5-nitro-l//-indol•3-y]]ethyl)-(4-pyridin-3.y^butyI)amine (350 mg in 30 
mL absolute ethanol) was added ca. 30 mg of Raney® nickel. The 
reacrion flask was fitted with a hydrogen balloon, evacuated and 
recharged with hydrogen (3 times) and stirred at room temperature. 
After 3 hours the reaction was flushed with nitrogen, filtered over 
diatonfiaceous eaith and concentrated in vacuo. Purification by flash 
chromatography on siUca gel (methylene chloride rmethanohammonium 
hydroxide, 96:4:1) gave the title compound (246 mg). 

Step 32¥ Benzvl-/2-r2^(3.5^imethvlnhenvn-5-isocvanato-l/y-indQl- 
^-v]lethvlKf4^pvridin>3«vl-butvnamine 
To a solution of 3-{2-[benzyl-(4-pyridin-3-yl- 
butyl)amino]ethyl |-2-(3,5-dimethylphenyl)-l//-indol-5-ylamine (120 mg 
in 8 mL dry methylene chloride) at was added 26.6 mg triphosgene 
followed by 0.050 mL pyridine and the mixture stirred at low 
temperature. After 50 minutes, the mixture was concentrated in vacuo 
to give the cmde title compound (120 mg). 

Step 3.2G 143-f2-fben2v U4>pvridin>3-vl>butvlVamino1ethvn>2>f3.5- 
dimethvlpheiivlVl //-indQl-5-vl1- 1 .4>dihvdrotetrazol-5-Dne 
To a solution of freshly prepared aluminum azide (0.6 
mmol in 6 mL dry tetrahydrofuran) was added 120 mg benzyl- { 2-(2- 
(3,5-dimethylphenyl)-5-isocyanato-l//-indol-3-yl]ethyl}-(4-pyridin-3' 
yl-butyl)aminc and the mixture heated to reflux on an oil bath. After 20 
hours, the mixture was cooled to room temperature concentrated poured 
into a mixture of 1 M sodium potassium tartarate and ice, stirred 
vigorously for 40 minutes then partitioned between ethyl acetate and 
water. The organic portion was washed successively with 1 M sodium 
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potassium laitarate, water and brine then dried over sodium sulfate. 
Purification of the concentrate by flash chromatography on silica gel 
(methylene chloride rmethanol, 88:12) gave the title compound (58 mg). 

Stcp32H ]41-f2Jhen7vl-f4>pvridin^VvNb.ifvnamino1ethvlU2-n.S> 
dimethvlphenvlVl//-indol-5-vn-4-methvM.4- 
dihvdrotetrazol-5-one 

To a solution of l-[3-|2-fbenzyl-(4-pyridin-3-yl-butyl)- 
amino]cthy 1 } -2-(3 ^-dimcthy Ipheny !)- 1 //-indo l-5-y I]- 1 .4- 
dihydrotetrazoI-Sone (25 rag in 1.5 mL dry N,A^-dimethylforniamide) 
at 0 ''C was added 13 mg potassium carbonate followed by 0.033 mL of 
a 10% solution of iodomethane in methylene cloride, and the mixmre 
stirred at low temperature. After 2 hours, the reaction was quenched by 
the addition of saturated aqueous ammonium chloride and ttie mixture 
extracted with ethyl acetate. The organic portion was washed 
successively with water and brine« dried over sodium sulfate and 
concentrated in vacuo. Purification of the concentrate by flash 
chromatography on silica gel (methylene chloride:methanol» 95:5) gave 
the title compound (20 mg). 

Step 3.21 U/?-n 5>diniethylphenvlV342-r4-pvridin^3>vl- 

bmyl?min<?)6thy[Vlff-indol-5-yi H-mgihYl-l A- 

dihvdrot&trazol-5-one 

To a stirred solution of I-[3-{2-[benzyl-(4-pyridin-3-yl- 
buty I)araino]ethy I } -2-(3 ,5-^imethy Iphenyl)- 1 //-indol-5-yl}-4-methy I- 
1,4-dihydrotetrazol-S-one (20 mg in 4 mL methanol) was added IS mg 
of 10% palladium hydroxide on carbon catalyst followed by acetic acid 
(0.020 mL of a 30% solution in water). The reaction flask was fitted 
with a hydrogen balloon, evacuated and recharged with hydrogen (3 
times) and stirred at room temperature. After 30 minutes the reaction 
was flushed with nitrogen, filtered over diatomaceous earth and 
concentrated in vacuo. Purification by flash chromatography 
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(methylene chloridermethanohamraonium hydroxide, 90:6.5:1) gave the 
title compound (16 mg). m/c = 496(M + H) 

PREPAHATIQN OF SYNTHETIC INTER MBPIATRS 

Step A: A>chtnrn-Ar,methnxv>A;.methvlbuTVTamide 

To a solution of 4-chlorobutyryl chloride (10.0 g in 200 
mL of dry methylene chloride) was added 10.4 g of N.O- 
dimethylhydroxylamine hydrochloride. The mixture was stirred under 
nitrogen and maintained below 25 *C by cooling in an ice bath as 
necessary while triethylamine (29.1 mL)was added dropwise over about 
20 minutes, resulting in precipitation. After l.S hours at room 
temperature, the mixture was concentrated in vacuo. The residue was 
pailitioned between 100 mL of diethyl ether and 100 mL of saturated 
aqueous sodium bicarbonate solution. The organic layer was washed 
with an additional 1(X) mL of saturated sodium bicarbonate, and the 
aqueous fractions were back-extnacted with ether. Hie combined 
organic phases were dried over sodium sulfate, filtered, and 
concentrated in vacuo to give 10.5 g (90%) of an oil, which had 
satisfactory purity by NMR (CDCI3). Mass spectrum (PB-NH3/CI): 
m/e = 166 (M + H). 

StcpP; 3'Chlpropropyl 3,?-<iiypethyiph^nyi Ke^png 

A solution of 10.2 mL (13.9 g; 72 mmol) 5-bromo-/«- 
xylene in 200 mL of anhydrous tetrahydrofuran was stirred imder 
nitrogen at -78 'C as 35.8 mL (84 mmol) of 2.5 M w-butyllithium in 
tetrahydrofuran was added dropwise. After IS minutes at -78 *C, a 
solution of 10.0 g (60 nmiol) of 4-chloro-/V'methoxy-A/- 
methylbutyramide in 30 mL of anhydrous tetrahydrofuran was added 
dropwise over 25-30 minutes. The resulting solution was maintained at 
-78 'C for 45 minutes and then wamied briefly to room temperature. 
The reaction was quenched by addition of 40 vrL of 2 M hydrochloric 
acid and then partitioned between ethyl acetate and water. The organic 
phase was washed with saturated aqueous sodium bicarbonate .solution 
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and then saturated aqueous sodium chloride solution. The organic 
solution was dried over sodium sulfate, filtered, and concentrated in 
vacuo. Flash chromaiography of the residue afforded 8,91 g (70%) of 
ail oil, which had satisfactoiy purity by NMR (CDCI3). 



( 245>(2>butvlpentazol-! -vlV2-f 3.5-dimethvlDhen vlV 1 //-indoKS- 
vllethvl 1 4-pvridin-3-vNbutyl)amine 

Step 3.3A Benzvl-(2-f2-nJ^imethvlphenvn>5^nitro-l//-indQl-3- 

yllethvUcarbamic acjd terhi^utvl ester 

To a solution of benzyI-{2-[2-(3,5-dimethylphenyl)-5-nitro- 
iyy-indol-3-ynethyl)amine (EXAMPLE 3.2 StcpC, 450 mg in 10 mL 
tetrahydrofuran and 3 mL water) at 0 ""C was added a solution of 491 
mg di-r£;7-butyl dicarbonate followed by 236 mg poatssium carbonate 
and the resulting suspension stirred vigourously at 0 After 50 
minutes, the reaction was quenched by the addition of excess saturated 
aqueous ammonium chloride and the mixture extracted with ethyl 
acetate. The organic portion was dried over sodium sulfate and 
concentrated in vacuo. The residue was purified by flash 
chromatography on silica gel Qiexane:ethyl acetate, 3:1) to give the title 
compound (530 mg). 



EXAMPLE 3.3 




N=N 
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Step 3.3B f ?.f^.aTninn.?.r^ f ^imethvlphftnvlVl f/-indol-3- 
yn^.f^v|lheny.vlrafhamic acid f/rf-hiitvl ester 
Piepared essentially as described in EXAMPLE 3.2E 

starling from benzyl-{2-[2-(3^-dimethylphenyl)-5-nitro-l//-indol-3- 

yl]ethyl)carbamic acid /crf-butyl ester (530 mg) to give the title 

compound (387 mg). 

Stcp33C B^n7vU(9-f2-n.Swiimftrhvlnhenvn-S.nentanovlamii)0->f/- 
ipHnU3.vnrthvl )^i"*^aniic acid /ffrT-hutvl ester 
To a solution of |2-l5-amino-2-(3,5-dimethylphenyl)-l//- 
indol-3-yl]ethyl)benzylcarbamic acid «rr-butyl ester (200 mg in 10 niL 
diy methylene chloride) at 0 °C was added 0.18 mL trieihylamine 
followed by the dropwisc addition of 0.06 mL valeryl chloride and the 
mixture stirred at low lemperamre. After 17 minutes, the reaction was 
quenched by the addition of sanirated aqueous sodium bicarbonate and 
extracted with ethyl acetate. The organic portion was washed 
successively with sanirated sodium bicaibonate and sanirated ammonium 
chloride then dried over sodium sulfate. Purification of the concentrate 
by flash chromatography on silica gel (hexane»thyl acetate, 3:2) gave 
the title compound (230 mg). 

Step3.3D RpnTvi.i%f'>.f? -hnTvip>nta7ol.|.vlV?-(3.5-dimethv) 

phenvn-l//-ind ftV^-vn-fethvll^;^rh?fric acid rm-hutvl ester 
To a solution of benzyl-^2-[2-(3^-dimethylphenyl)-5- 
pentanoylamino-l//-indol-3-yl)ethyl)carbaInic acid fcri-butyl ester (80 
mg in 3 mL dry methylene chloride) was added in order 76.6 mg 
triphenylphosphine, 21 mg imidazole. 72 mg zinc azide(pyridine 
complex) and 0.048 mL diethyl atodicarboxylate and the mixnire 
stirred at room temperamre. After 15 hours an additional portion of 
zinc azide»2 pyridine (29 mg) was added. After another 1 hour reaction 
time, the pot was cooled to room temperamre and the reaction mixture 
applied dii«ctly to a silica gel column for purification by flash 
chromatography (hexane:methylenc chloride rethyl acetate, 3:4:1; then 
2:0:1) to give the title compound (57 mg). 
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Step3.3E Benzvl><245>f2>bu(vlpentazo M-vlV2-n.5> 

dimcthylphcnylVl^'indol-Vyncthy I laming 
To a solution of bcn2yl-^2-(5-(2-butylpenta2ol-I-yl)-2-(34- 
diInethylphcnyl)-l//-indGl-3-yI3-ethyl)ca^baJnic acid rm-butyl ester (57 
mg in 3.5 mL methylene chloride) at 0 °C was added 0.12 mL anisole 
followed by 0.80 mL txifluoroacetic acid and the mixture stirred at 0 
"^C. After 1.5 hours, the mixture was concentrated in vacuo and the 
residual acid removed by azeotrope with toluene to give the crude title 
compound in quantitative yield. 

Step33F henrwUl 2-f S-(2^butvlpentazol> 1 -vl V2-f 3,5^imethvi- 
phenv^■l//>!ndo^3wnethvll-f4>nvridin-3-vl>butvl)amine 
Prepared essentially as described in EXAMPLE 3.2D 

starting from benzyl- { 2-[5-(2-butylpentazol- 1 -yl)-2-(3^' 

dimethylphenyl)-l//-indol-3-yllethyl)amine (58 mg) to give the title 

compound (43 mg). 

Step3.3G 1 9-rS.r9, Atirvln<^h>7nU1 .vWl^n S-rtimeth vlnhenvlV 1 

indol-3'yngThyl I -(4-pyridiKi-3-vM?utyl)aroing 
Prepared essentially as described in EXAMPLE 3.21 
starting from benzyl- ( 2-(5-(2-butylpentazol- l-yl)-2-(3,5- 
dimethylphenyl)- l//-indol-3-yllethyl )-(4-pyridin-3-yl-butyl)amine (43 
mg) to give the title compound (34 mg). m/e = 522 (M + H). 



EXAMPLE }A 
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Me 



(?-f2-n,5-dimerhvlnhenvlVS-fS-isobutvl41,2.41oxadia7ol-3-vlVl//- 
ipdQi-3>yilgthyll-(»-pyridin-?-y»-t?Mtyl)qmine 

Step3.4A (2-r5-cvana-2- (3.5-dimethvlDhenvl>-l//>indoI-3^ 
yllftthyncarhamic acid fm-butvl ester 
Prepared essentially as described in EXAMPLE 3.3 A 

starting from 3-(2'axninoethyI)-2-(3^-dimetfiylphenyl)-l//-indole-5- 

carbonitrile (prepared essentially as described in EXAMPLE 3.2 Step 

A) to give the title compound (300 mg). 

Step 3.46 (2J2>f3.S>dhnethvlphenvlV5-(iV-hvdroxvcart)aniimidovn- 
lf/MndQl>3-vllethvncarfaainic acid rgr/-butvl ester 
A solution of {2-I5-cyano-2-(3,5-dimcthylphcnyl)-lA/- 
indoI-3-yl]ethyl}carbaraic acid wrr-butyl ester (3(X) mg in 5 niL 
ethanol) was added to a suspension of 725 mg potassium carbonate and 
273 mg hydrojiylamine hydrochloride in 7 mL ethanol and the whole 
heated to reflux on an oil bath. After 21 hours, Ac mixture was cooled 
to room temperature and filtered to remove solids* The filtrate was 
concentrated in vacuo then partitioned between ethyl aceute and water. 
The organic portion was washed with water, dried over sodium sulfate 
and the concentrate purified by flash chromatography on silica gel 
(methylene chloride methanol, 92:8) to give the title compound (105 
rag). 
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Step 3 AC f 2-f2>r3.^-dimethvlphenvn-S-r5-isobutvl-r K2.41oxadiazol- 
l>vn-lf/-indnK^>vnethvilcarhaniic add fgr/>butvl ester 
To a stirred solution of isovaleric acid (0.02S mL in 4 mL 
methylene chloride) was added l-hydroxybenzotriazole (37,8 mg) and 
H3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (43.6 
mg) and the reagents allowed to mix for 30 minutes. At this time a 
solution of {2-[2-(3.5-dimethylphenyl)-5-(A/-hydroxycarbamimidoyl)- 
l//-indol-3-yl]ethyl)carbamic acid /err-butyl ester (81 mg in 3 mL 
methylene chloride) was added and the reaction stirred at room 
temperamre. After 2 hours, the mixture was concentrated in vacuo and 
purified by flash chromatography on silica gel (methylene 
chloridermethanol, 96:4) to give the. title compound (8 J mg). 

Step3,4D 242-f3.5>dimethvlphenvlV5^5 -i^obutvl-ri.2.41oxadiazoU3- 

ylUI f/-trdol-3>vnethvlamine 

Prepared essentially as described in EXAMPLE 3.3E 
Starting from {2-f2-(3,5-dimethylphenyl>-5-(5-isobutyl. 
[U2,4]oxadiazol-3-yl)-l//-indol-3-yI]ethyl)carbamic acid fm-butyl ester 
(67 mg) to give the title compound (48 mg). 

Step3.4E ( 242.r:^.5-dimeThvlphenvn-5-f 5-isobutvM 1 ,2,41oxadiazpl- 
^-vn- 1 //-indoU Vvnftthvn-f4>nvridin-3-vl>butvnamine 
To a solution of 2-[2-(3,5-dimcthylphenyl)-5-(5-isobutyl- 
[L2.4]oxadiazol-3-yI)-l/y-indol-3-yl]ethylamine (22 mg in mL 
chlorofonn) at 0 ""C was added anhydrous magnesium sulfate (3K mg) 
followed by 4-(3-pyridyl)^butanal (I I mg) and the mixture stirred at low 
tempcranjre for 15 minutes. At this time sodium borohydride (3,7 mg in 0.50 
mL methanol) was added and the mixnire stirred at 0° C. After 30 minutes, 
the reaction was quenched by the addition of water and the mixture extracted 
with ethyl acetate The organic portion was washed successively with saturated 
potassium carbonate and brine then dried over sodium sulfate. Purification of 
the concentrate by flash chromatography on silica gel (methylene 
chloridemethanol, 92:8) gave the title compound (26.5 mg). m/e = 522 (M + 
H) 
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EXAMPLE 3.5 




N 



r2W?.n 5^ime rhvlnhgnvlV5-ri-methvl>l^f4>nierhvl-1//^ 

ethylU I H^indol.3>vlUethvlU4^Dvridin-4-vl-butvl Vamine 

Step3.SA 9-r3-r?-fgrf»butoxvcarbonvlaminoethvn>2-n.5>dimethv 
phftnv]VI//»iTidQl-5-vn-l -fnethvl-propionic acid ethyl 

msz 

Prepared essentially as described in EXAMPLE 3.3A 
starting from 2-[3-(2-aminoethyl)-2-(3^-diinethyIphcnyl)-I//--indol-5- 
yl]-2-methyIpropionic acid ethyl ester (EXAMPLE 2, 1.13 g) to give 
the title compound (1.28 g). 

Step 3.5B 9.-n>r2-rgrN-h ntQxvcarbQnvlamino^thvn-2-(3.5> 

^ipgfhy1phenvn-1f/>indol.5>yl1>2-methvlpmnionic acid 
To a stirred solution of 2-(3-(2wer/" 
butoxycarbonylaminoethyl)-2-(3,5'dimethylphenyl)-I//-indoU5-yl]-2- 
mcthyl-propionic acid ethyl ester ( 1 .28 g in 25 mL cthanol) was added 
30 mL of 0.5N sodium hydroxide and the mixture heated to 90 on an 
oil bath. After 30 hours the mixture was concentrated i>i vacuo, diluted 
with water and extracted with diethyl ether (3x). The aqueous layer was 
then made acidic by the addition of 0.5N hydrochloric acid and 
extracted with ethyl acetate. The ethyl acetate layer was washed with 
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water and brine, dried over sodium sulfdre and concentrated in vacuo to 
give the crude title compound (1.23 g). 

Step 3.SC r2-(2>(3rS^iniethvlnhenvlV541-(methQXvmethvl 

carfyamovlV 1 -m ethvl-ethvll-l//>indol-3-vl lethvikarbamic 

i() rerr-butyl gstcr 
To a suspension of 2-[3-(2-f<?r/-butoxycarbonylamino- 
ethyl>2K3,5-diniethylphenyl)- 1 W-indol-5-yl]-2-niethylpropionic acid 
(1.23g in 15 mL WJV-dimethylformamide) at 0'' C was added 608 mg of 
Nhydroxybcnzotriazole (HOBt). 0.48 mL 4-methylmorpholine and 352 
mg of N,(?-dimethylhydroxylamine hydrochlorideand the mixture 
stirred at low temperature. Afier 15 minutes, 826 mg l-(3- 
dimcthylaminopropyl)-3-cthylcarbodiimide hydrochloride (EDC) were 
added and the mixture warmed to room temperature. The reaction was 
quenched after 3.5 days by concentration in vacuo, resuspending in ethyl 
acetate and washing sequentially with water, 0.3N sodium bisulfate, 
water, saturated sodium bicarbonate and brine. The organic portion 
was dried over sodium sulfate and the concentrate purified by flash 
chromatography on silica gel (hexanexthyl acetate, 3:1) to give the title 
compound (905 mg). 

Step3.5D { 7-( s.f 1 I >dimethvl-2.oxo-ethvlV?>n.5Hlimrthvlnhenvl)- 
l/yMndoK3-vne thvncarfaamic acid fgr/>.butvl ester 
To a solution of (2-{2-(3,5-dimethylphenyl)-5-[l- 
(methoxymethylcarbamoyl)-l-melhyl-ethyl]-lW-indol-3- 
yl)ethyl)carbamic acid f^r/-butyl ester (296 mg in 5 mL dry 
tetrahydrofuran) at 0 °C was added 1.8 mL of a IM lithium aluminum 
hydride solution in tetrahydrofuran and the mixmre stirred at low 
temperature. After 1 hour, the reaction was quenched by the careful 
addition of 0.3M aqueous sodium bisulfate solution. The resulting 
mixture was extracted with ethyl acetate and the organic portion washed 
successively with 0.3M aqueous sodium bisulfate, water and brine. This 
was then dried over sodium sulfate, concentrated in vacuo and purified 
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by flash chromatography on silica gel {hexane:cthyl acetate. 85:^5) to 
give the title compound (253 mg). 

Step3JE f2-(2-f3.S>dimethvlDhenvlV5-rt.rr.ttthvlW>f4'mgth^^^ 
imif1arf7l-?-YlV!hYlM lethvlkarfaamic acid 

fgrr-btityl 

To a solution of {2-|5-(l,l-dimethy|.2-oxo-cthyI)-2-(3,5- 
dimcthylphenyl)-lf/-indol-3-yllelhyl)carbamic acid /cr/-butyl ester 
(475 mg in 15 mL methanol) was added 1 niL of a 40% aqueous 
solution of pyruvic aldehyde followed by 2.2 mL ammonium hydroxide 
and the mixture stirred at room temperature. After 2 days, an 
additional portion of 40% aqueous pyruvic aldehyde (0*50 mL) and 
ammonium hydroxide (1.1 mL) were added. Finally after 4 days the 
reaction mixture was concentrated in vacuo , the residue resolvated in 
ethyl acetate and washed sequentially with water and brine. The 
combined organics were dried over sodium sulfate and the concentrate 
purified by flash chromatography on silica gel (hexanerethyl acetate. 
1:4) to give the title compound (402 mg). 

Step 3.5F 9-1 2-n,5-dimer^viphf>nv!V5-r 1 ^m^th\\^]'(^m^Xhvl'\H' 
imMaznl-2.vnet Vl]-1//-indol^l-vllethvlamine 
Prepared essentially as described in EXAMPLE 3.3E 

starting from (2- |2-(3,5-dimethylphenyl)-5-[l -methyl- l-(4.methyl- 1//- 

imida2ol-2-yl)ethyl]-I//-indol-3-yl)ethyl)carbamic acid r^rz-butyl ester 

(353 mg) to give the title compound (198 mg). 

Step3.5G n- 1 7-n S■d^met^Ylph^^vn-^-r 1 .methvU 1 -f 4^methvl- 1 //- 
jmida7ol-2>vlVe thvn-l//--indoU3-vlWethvlV(4-Dvridin-4- 

yl-hutvlVamine 

Prepared essentially as described in EXAMPLE 3.2D 
starting from 2-{2-(3,5-dimethyIphenyl)-5.lI-methyl-l-(4-methyl-l//- 
imidazol-2-yI)cthyI]-l//-indol-3-yl)ethylamine (97 mg) and using 4- 
pyridin-4-yl butyraldehyde to give the title compound (73 mg). m/e « 
520 (M+l) 
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Following a procedure similar to that described in 
EXAMPLES 3.1-3.5, the following compounds were prepared: 




Me 



Example # 


X-R7,R8 


Ri 


m/e 










3A 


Me Me 


4-pyridyl 


536 (M + H) 


3B 


N=N 

T 

0 


3-pyridyl 


510 (M + H) 


3C 


o 


3-pyridyl 


524 (M + H) 


3D 


N=N 

o 


")**V-Me 


528 (M + H) 


3E 


N=N 
Me,^ 


3-pyridyl 


50R (M + H) 
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3F 


IN 


4-pyridyl 


522 (M + H) 


30 




4-pyridyl 


464 (M + H) 


3H 


H 


4-pyridyl 


478 (M + H) 


31 




4-pyridyl 


506 (M + H) 


3J 


H^^v Me 


3-pyridyl 


520 (M + H) 



EXAMPLE 4 



Me. Me 




U7.a2abicvclo r7-?nhept-7-vn-2-(2-G.5-diniethvlnhftnvl)-3-r2-fl.l- 
dimethvl-4.pvridin-4.vl.b ptvlaminoVethvn-lH.indQU^.vlt.2-niethvl- 

propan-l-one 

Step 4A I .(3.meihv>-bu t-2-envn-tetrahvdrothiQpheniuiT) bromide 

To a solution of prenyl bromide (2.9 g in 10 mL dry 
tetrahydrofuran) at 0 °C was added l.R mL tetrahydrothiophene and the 
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mixture allowed to warm to room temperature. After 22 hours, the 
mixture was concentrated in vacuo and the remaining starting materials 
removed by azeotrope with toluene to give the crude tide compound as a 
white solid (2.2 g). 

Step4B 4>r^-f2>methvlpmpenvhoxiranvnnvridine 

To a suspension of l-(3-methyI-but-2-enyI). 
tetrahydrothiophenium bromide (381 rag in 5 mL dry tetrahydrofuran) 
at 0 ''C was added 0.31 mL pyridine-4^arboxaldehyde followed by 1 1 1 
mg sodium hydride and the mixture allowed to warm to room 
lemperamre. After 1.5 hours, an additional 0.15 mL pyridine-4- 
carboxaldehyde was added and after 30 minutes the reaction quenched 
by the addition of v^^ter. The mixture was partitioned between ethyl 
acetate and water and the organic portion washed with saturated aqueous 
sodium bicarbonate and dried over sodium sulfate. Purification of the 
concentrate by flash chromatography on silica gel (hexane:ethyl acetate, 
1:2) gave die title compound (138 mg). 

Step4C 1 .r7.azabicvclo r2.2. 1 1hept-7»vl V2- 1 2^(3.5^ dimeth vl> 

phenyl V3-r2>(4 >hvdroxv^ 1 . 1 Hdimethvl-4-p vridin-4-vl-but' 
2-envlamino^t h vll. 1 //-indol>S-vl 1 >2-meth vinropan- 1 -om 
To a solution of 2-f3-(2-aminoethyl)-2-(3.5- 
dimethylphenyl)-l//-indol-5-yll-i-(7-azabicyclo[2a.l]hept-7-yl)-2- 
methylpropan-l-one (prepared essentially as described in EXAMPLE 2, 
70 mg in 6 mL dry tetrahydrofuran) was added 2 mL of a solution of 
86 mg 4-[3-(2-methylpropenyl)oxiranyl}pyridine in tetrahydrofuran 
followed by 24 mg tetrakis(triphenylphosphine)palladium and the 
mixture heated to 65 on an oil bath. After 2 hours, the mixture was 
cooled to room temperature, concentrated in vacuo. The residue was 
purified by flash chromatography on silica gel (metiiylene 
chloridemethanol, 92:8; then 88:12) to give the title compound (91 
mg). 



Step4D 



I ,n-a2abicvclor2.2. 1 1hepi-7-vlV2-{ 2-(3.5-dimethvl- 
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phenvn-3>r2-f 1 . 1 -duiicthvl-4>pvridin-4-vl-butvlaminQV 
g^rhvU.I //-indnUS>vl U2-merhvUprnpan. I >one 
To a solution of l-(7-a2abicyclo[2.2.l]hept-7-yl)-2-{2-(3^- 
dimethylphenyl)-3-[2-(4-hydroxy-l,l-dimethyl-4-pyridm-4"yl-but^^^ 
enylamino)ethyl]-l//-indol-5-yll-2-methylpropan-l-one (27 mg in a 
mixture of 2 mL dry tctrahydrofiiran and 2 mL ethyl acetate) at 0 
was added 0.010 mL trifluoroacetic anhydride followed by 0.009 mL 
triethylamine and the mixture stined at low temperature. After 15 
minutes, 0.030 mL acetic acid was added and along with 28 mg 
palladium hydroxide on carbon. TTic reaction flask was fitted with a 
hydrogen balloon, evacuated and recharged with hydrogen (3 times) and 
stirred at room temperature. After 8 hours the reaction was flushed 
with nitrogen, Altered over diatomaceous earth and concentrated in 
vacuo. Purification by flash chromatography on silica gel (methylene 
chloride:methanol:ammonium hydroxide, 94:6:1) gave the title 
compound (15 mg). m/e = 591 (M+H), 



Following a procedure similar to that described in 
EXAMPLES 4 and 2. the following compounds were prepared: 




Example # 


X-R7,R8 


-(A)-Rj 


m/e 











(131) 01-1 0.6 685 (P2001-85 



4A 


^ ivlB^ Me 


Me Me || "j 


605 (M + H) 


4B 


^ Me^ Me 




591 (M + H) 


AC 


^ Me^ Me 




535 (M + H) 


4D 






535 (M + H) 


4E 




Me^^e || J, 


605 (M + H) 


4F 


_ Me^ Mb 




549 (M + H) 


4G 


_ Me. Me 




577 (M + H) 


4H 


_ Me^ Me 


Me K^ti 


577 (M + H) 



F.XAMPLE 5.1 
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Me^ Me 



Me 



o 



Me 



l-(7,;>TphirYdnr2 2.1]hgnN7>vlV^(2>G.5-dim&thvlD 
mPThvl-?44.pvridin-4>vNhutvlaminoV.thv1]-ltf-indQl-,^>vll>2- 

Step 5. 1 A 2-Tnethvlcvclo pmpanccaifcoxvlic add ^/-methQXV^^- 

To a solution of 2-niethylcyc!opropanecarboxylic acid (10 g 
in a mixture of 200 mL benzene and 2 mL W^-dimethylformamide) at 
C C was added 10.5 mL of oxalyl chloride and the mixture stirred at 0° 
C for 30 minutes then wanned lo room temperature for 30 minutes. At 
this time, 14.6 g of A/,0-dimetfiylhydroxylaraine hydrochloride was 
added followed by 4 1 mL of triethylamine. The mixture was stirred at 
room temperature for one hour then quenched by the addition of 
saturated sodium bicarbonate. The aqueous portion was extracted with 
ethyl acetate and the combined organics washed with brine, dried over 
sodium sulfate and concentrated in vacuo. The product was purified by 
distillation under reduced pressure to give 8.9 g as an oil. 

Step 5. IB fl-^-diTnethvlp henvlV(2-methvlcvcloT)ropvnmethanonc 

To a solution of S-bromomefa-xylene (5.7 mL in 120 mL 
of dry tetrahydrofiiran) at -78* C was added 30.6 mL of a 1.4M solution 
of n-butyllithium in hexane and the mixture stirred at low temperature. 
After 15 minutes, a solution of 2-raethylcyclopropanccarboxylic acid N- 
meihoxy-N-methyl-amide (5.0 g in 50 mL tetrahydrofiiran) was added 
dropwise over 5 minutes and the mixture then allowed to warm slowly 
to room temperature. After 1 hour» the reaction was quenched by the 
addition of 20 mL 2N hydrochloric acid and 40 mL water. This was 
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extracted with ethyl acetate washed with saturated sodium bicarbonate 
and brine then dried over sodium sulfate to give 6.95 g of the title 
compound (crude). 

StepS.lC 2>r3-(2-9miPQ>)'mgthylcthyh-2-f3,^diingthylphgnyl^ 

indol-5-vn-2>methvlpmpiQnic acid efhvl ester 
To a solution of 2-(4-hydra2inophenyl)-2-methylpropionic 
acid ethyl ester (5.7 g in 20 mL n-butanol) was added 4 g (3,5- 
dimcthylphenyl}-(2-methylcyclopropyl)methanonc followed by 1.3 mL 
cone, hydrochloric acid and the mixture heated to 1 10° C on an oil bath. 
After 16 hours, the mixture was cooled to room temperature and 
concentrated in vacuo. The residue was dissolved in ethyl acetate and 
washed sequentially with 0.5 ^ sodium hydroxide, water and brine. 
The combined organics were dried over sodium sulfate and concentrated 
in vacuo. Purification by flash chromatography on silica gel (methylene 
chloride:methanol, 95:5) gave the title compound (2.5 g). 

Step5.]D 2-12-n.5-dimethylphenvn.3>fUmethvl-2>a>pvridin-4^vl- 

^?v ty iap7ip9)-^thylV > //-ip<i9l-g-yl I -^-methylpTPptpnig ^cid 

Pthyl ^ster 

Prepared essentially as described in EXAMPLE 2, Step A 
from 2-[3-(2-amino- 1 -methylelhy l)-2-(3 ^-dimethy Iphenyl)- l//-indol-5- 
yl]-2-methylpropiomc acid ethyl ester (233 mg) to give the title 
compound (258 mg). 

Step5.iE 243'f2'n?gmyloxyffart>9nylr(4-pyrijin-4-y)H?tiTyi)-^^ 
l-mgthy|-^thyi|-2-(3t^<jimsthYlphgnYlVl//-injp>-S-v)V 
rpethylproplonig acic> gthyl gfftgr 

Prepared e.ssentially as described in EXAMPLE 2, Step B 
from 2-|2-(3,5-dimethylphenyl)-3-( l-methyl-2-(4-pyridin'4-yl- 
butylamino)^thyl]-I/f-indoI-5-yl)*2-methylpropionic acid ethyl ester 
(258 mg) to give the title compound (240 mg). 
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StepS.lF ?.r'^-f2.fhen7 ylmcvraThnnvl.r4.pvridm-4-vl-hutvl)aminol- 
1 -methvlethvl UO -C^ 'j-dimethvlphmvlVl //■indnl-5-vn-2- 
methvlprop ionic acid 

Prepared essentially as described in EXAMPLE 2, Step C 
from 2-(3-{2-[benzyloxycarbonyl-(4-pyridin-4-yl-butyl)-amino]-l- 
methyl-ethyl ) -2-(3,5-diniethylpheny I)- 1 W-indol •5-yl]-2-methylpropionic 
acid ethyl ester (240 mg) to give the title compound (222 mg). 

StepS.lG t'?.r«;-r2-f7-azab irvr.lf)f2.2. nheDt-7-v1VI l-dimethvl-2-PXO- 
f t^yn.?-r^.^-diip »thvlphrnvlVlW.indol-l-vl1nrQPVll-f4- 

pyr^din^-vl-hi Hvhcarhamic acid benzvl ester 
Prepared essentially as described in EXAMPLE 2, Step D 
from 2-[3- { 2-rbcnzyloxycaTi)onyl-(4-pyridin-4-yl-buiyl)amino]-l - 
methylethyI}-2-(3^-diinethylphenyl)-l//-indol-5-yI]-2-methylpropionic 

acid (91 mg) to give the title compound (66 mg). 

Step 5.1H |-r7.:.7;.hirvdnf7 ? llhrnt-7-vn-2-i2-f3.5- 

riimPfhvtphP,nvlV3.ri-nif!thvl-2-(4-!7vridin-4-Yl- 
h..tvbniinn^thvl1 -iH-indni.5.vM.?-mefhvlnronan-l-Qne 
Prepared essentially as described in EXAMPLE 2. Step E 
from { 2.[5-[2-(7-azabicyclo[2.2. 1 Jhept-7-yl)- 1 , 1 -diraetbyl-2-oxo-ethyl]- 
2-(3,5-dimethylphenyl)-l«-indol-3-yl]propyl)-(4-pyridin-4.yl- 
butyOcaibamic acid benzyl ester (62 mg) to give the title compound (27 
mg). m/c = 577(M + H). 

FYAMPI F. 5.2 




Me 
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un.a7j>hicvglnr2.2.11hepr-7-vlV2-f2-r^.^-diTnethvlDhenvlV3J2> 
fm&thvl44^(Dvridin-4 -vnbutvnaminn]^thviU 1 H-indQU5.vn.2> 
mgthvlpropan-l-one 

A dry flask containing 120 mg (0.21 mmol) of ]-(7- 
a2abicyclo[2.2.I]hept-7-yl)-242-(3,5-dimcthylphenyl)-3-f2-[4-(pyridin- 
4-yI)butylamino]ethyl]-l//-indol-5-yl}-2-methylpropan-l -one (prepared 
essentially as described in EXAMPLE 2), 63,0 mg (2.1 mmol) of 
paraformaldehyde, and 200 mg of powdered 3 A molecular sieves was 
fitted with a septum and purged thoroughly with nitrogen. Next, 5 mL 
of methanol and 0.121 mL (126.1 mg, 2.1 mmol) of glacial acetic acid 
were added, and the mixture was stirred at room temperature for 15 
minutes. Then 52.8 mg (0.84 mmol) of sodium cyanoborohydride was 
added, followed after an additional 25 minutes by 2.5 mL of anhydrous 
tctrahydrofuran. After I day, the mixture was filtered, and the filter 
cake was washed thoroughly with methylene chloride. The filtrate was 
shaken in a separatory funnel with water. The aqueous phase was 
extracted an additional 3 times with methylene chloride. The combined 
organic fractions were dried over sodium sulfate, filtered, and 
concentrated in vacuo. The residue was flash chromatographed on silica 
gel (gradient elution with 99:1:0.1 to 95:5:0.5 CH2C;2-MeOH -coned. 
NH4OH) to yield 95.4 mg (79%) of a yellow, stiff foam; homogeneous 
by TLC in 95:5:0.5 CHzCb-MeOH-concd. NH4OH. 500 MHz IH NMR 
(CDCI3) was consistent with the assigned structure. Mass spectrum 
(ESI): m/e = 577J (M + H). 



Following a procedure similar to that described in 
EXAMPLES 5.1 and 5.2, the following compounds were prepared: 
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Example # 


X-R7.R8 


Rio f^io* 




5A 


^ Me^ Me 


Me „ 


577 (M + H) 


5B 


^ Me. Me 


Me 


578 (M + H) 



EXAMPLE 6 

Following procedures similar to that described in 
EXAMPLES 1 through S, the following compounds are prepared: 



><^N— (A)— R, 



0 "10* 

Me 




Me 
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Example # 


X-R7.R8 


R2 

><^N (A)— R, 

R10 RlOa 


6A 


_ Me^ Me 

u X 


^Me 
\ H 

^^^-^^^ 


6B 


^ Me^ Me 

LJ T 


H 


6C 


_ Me. Me 


i H 


6D 


Me Me 


Me Meu 


6£ 


Me^ Me 


Me Me H 

y>< 

Xj 


or 


Me^ Me 


Me MeH 




Me^ Me 


Mev,Me H 


6H 


Me- Me 


MB Me 
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61 


^ Me. Me 


Me Me \J 


6J 


^ Me^ Me 




6K 


^ Me^ Me 


Me Me |IJ 


6L 


^ Me^ Me 


H 

Me i^N 


6M 


^ Me. Me 


Me 


6N 


^ Me, Me 


Me «s^N 


60 


^ Me, Me 


Me Is^N 


6P 


^ Me, Me 






Me Me 




6R 


^ Me, Me 


Me ^ 

— 0 
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6S 


_ Me. Me 


Me 

: li 


6T 


Me Me 


H Fv F 




^ Me^ Me 


H F^F 


6V 


^ Me^ Me 


H F. F 


6W 


^ Me^ Me 




6X 


Me^ Me 


H 


01 


Me, M9 


Me ^ 


6Z 


Iff" 


H 

^' — -x^. 


6AA 




Me ^ 
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6BB 


Me 

0 


H 


6BB 


Me 

Jr^ Me^ Me 
0 




6CC 


Me 

Jr^ Me^ Me 
O 


H 


Ann 


Ms 

Jr^ Me^ Me 
0 


Mb ^ 


6EE 


^ Me^ Me 


H 


6FF 


^ Me^ Me 


H 


6GG 






6HH 


_ Me^ Me 


H 


611 


^ Me. Me 




6JJ 


^ Me^ Me 
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6ICK 


Me Me 




6LL 


^ Me 




6MM 


^ Me. Me 

^^/^ 


H 

Cj 


6NN 


^ Me- Me 


CI 


6O0 


_ Me. Me 
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1. Abstract 



There are disclosed pharmaceutical compositione 
comprising compounds of formula (I) and pharmaceutical ly 
acceptable salts thereof which are useful as antagonists of 
GnRH and as such may be useful for the treatment of a 
variety of sex-hormone related and other conditions in both 
men and women. 




(I) 



